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1.0 Declaration

1.1 Site Name and Location
Williams Air Force Base (AFB) is located in Maricopa County, Mesa, Arizona (Figure 1-1). The
following sites constitute Operable Unit (OU)-4:

• Electroplating/Chemical Cleaning Shop (Facility 1085, Site SS-16)

• Oil/Water Separator (OWS) - Petroleum, Oil, and Lubricant (POL) Yard (Facility
550,SiteSD-18)

• Former Skeet Range at the South Desert ViUage (Site SS-19)

• Firing Range/Skeet Range (Facility 927, Site SS-20)

• Facilities 1020 and 1051 (Site SS-21)

• Aboveground Storage Tanks (AST) 556 and 557 (Site ST-22)

• Building 1069 (Site SS-23)

• Building 1010 (Site SS-24)

• Concrete Hardfill Area (Site LF-26) .

• Facility 1004 (Site SS-33).

The sites selected for OU-4 were based on the results of the Facilities Assessment/Evaluation
Assessment (E/A) conducted in 1992 and 1993, which resulted in 30 potentially-contaminated
areas being identified at Williams AFB. The nature of the contaminants and their presence in
shallow soil at ten of these areas lead to the determination that they should be grouped as OU-4
sites for further investigation.

1.2 Statement of Basis and Purpose
This record of decision (ROD) substantiates the selected remedy for the ten sites that constitute
OU-4 at Williams AFB. The ROD was developed hi accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the
Superfund Amendment and Reauthorization Act (SARA), and, to the extent practicable, the
National Contingency Plan (NCP). This decision is based on the Administrative Record for this
OU.
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The United States Environmental Protection Agency (EPA) and state of Arizona concur with the
selected remedy for OU-4.

1.3 Assessment of the Site
A remedial investigation (RI) and feasibility study (FS) have been completed for all ten OU-4
sites, which are the subject of this ROD. Results of investigations and studies are reported in the
OU-4 RI Report (RIR) (TT, 1997a) and the OU-4 FS Report (TT, 1997b). Investigations have
documented that residual contamination at the following five sites will not pose an unacceptable
risk to human health and the environment:

• OWS - POL Yard (Site SD-18)
• ASTs 556 and 557 (Site ST-22)
• Building 1069 (Site SS-23)
• Concrete Hardfill Area (Site LF-26)
• Facility 1004 (Site SS-33).

Arsenic and chromium concentrations in soil at the Electroplating/Chemical Cleaning Shop (Site
SS-16) exceed the EPA Region DC residential preliminary remediation goals (PRG) and Arizona
Department of Environmental Quality (ADEQ) health-based guidance levels (HBGL), but are
below the nonresidential levels. Concentrations at Building 1010 (Site SS-24) in surface soil of
dieldrin, alpha-chlordane, and gamma-chlordane, and in interior dust of several pesticide com-
pounds exceed the EPA Region DC residential PRGs and Arizona HBGLs, but are below the
nonresidential levels. Lead shot at the Former Skeet Range (part of Site SS-20), and lead bullets
at Facilities 1020 and 1051 (Site SS-21) were observed on the ground surface, but proven to have
not leached into the shallow subsurface soil. Because current and future use of the facilities and
property at Site SS-16, Site SS-20, Site SS-21, and Site SS-24 will be for industrial purposes
(i.e., nonresidential), institutional controls will be an adequate and sufficient response action to
protect human health and the environment. The institutional controls will be in the form of a
deed notice (Voluntary Environmental Mitigation Use Restriction [VEMURj) and a deed
restriction specifying nonresidential use.

Lead is present in surface soil at the Former Skeet Range at the South Desert Village (Site SS-19)
and. the Firing Range (part of Site SS-20) at levels that exceed the EPA Region DC residential
PRGs and the Arizona HBGLs. The most significant exposure pathway is incidental mgestion of
soil. Actual or threatened releases of hazardous substances from these sites, if not addressed by
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implementing the response action selected in this ROD, may present an imminent and substantial
endangerment to public health and the environment.

1.4 Description of the Selected Remedy
The selected remedy for OU-4 involves no action at certain sites, and specifies the remedial
action (RA) at others. No RA is required for the following five sites:

• OWS - POL Yard (Facility 550, Site SD-18)
• ASTs 556 and 557 (Site ST-22)
• Building 1069 (Site SS-23)
• Concrete Hardfill Area (Site LF-26)
• Facility 1004 (Site SS-33).

The selected remedy for the following four sites is an RA that establishes institutional controls in
the form of deed restrictions and the placement of a VEMUR. These institutional controls
restrict the site to nonresidential use in the future.

• Electroplating/Chemical Cleaning Shop (Site SS-16)
• Former Skeet Range (Part of Site SS-20)
• Facilities 1020 and 1051 (Site SS-21)
• Building 1010 (Site SS-24).

The selected remedy is an RA in the form of engineering and institutional-controls for each of the
following two sites:

• Former Skeet Range at the South Desert Village (Site SS-19)
• Firing Range (Part of Site SS-20).

The RA for Site SS-19 will consist of the removal of affected surface soil, the installation of a
protective cap comprised of clean soil maintained at a thickness of no less than six inches, and
the institution of site controls in the form of deed restrictions, a VEMUR, and required
compliance with an approved operation and maintenance (O&M) manual. Excavated surface soil
from the Former Skeet Range will be transported to licensed off-Base landfill facilities, and clean
soil will be placed into the excavation as a cap.

Documents that allow human habitation of Site SS-19 include this ROD, the VEMUR, the O&M
manual, the Quit Claim Deed between the U.S. Department of Education and Arizona State
University (ASU), and the Agreement between ADEQ and ASU. The VEMUR, the O&M
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manual, and the Agreement between ADEQ and ASU are attached to this ROD as Appendices
A-2, A-3, and A-4, respectively.

The RA for the Firing Range at Site SS-20 will consist of the removal of affected surface soil and
the institution of site controls in the form of deed restrictions and a VEMUR. Excavated soil
from the Firing Range will be transported to licensed off-Base landfill facilities.

1.5 Declaration Statement
Sampling, analysis, and risk assessment associated with OU-4 have evaluated the health risks
associated with exposure to contaminated soil at the ten OU-4 sites (XT, 1997a). The five no-
action sites do not pose an unacceptable risk to human health or the environment under a conser-
vative screening level residential exposure scenario; therefore, no RA is required. Because the
concentrations of contaminants in the residual soil are within levels that do not pose an unaccep-
table risk to human health or the environment, the OU-4 no-action sites may be released for
unrestricted use. Assessment of contamination at the remaining sites has documented exposure
risk from contamination hi surface soil only. Implementation of the selected remedy will remove
available contaminants, or limit access to the contaminants by imposing engineering and
institutional controls, and therefore reduce risk to acceptable levels.

No action is required for groundwater at OU-4 sites because soil contamination was limited to
shallow surface soil (i.e., less than 25 feet). This does not represent a contaminant source to
groundwater based on analysis in accordance with the Arizona Soil Remediation Standards Rules
(ADEQ, 1996). Because this remedy will result in hazardous substances remaining in place at
certain sites above residential health-based levels, i.e., those with engineering and institutional
controls, the five-year reviews will address the action at those sites. At the time of the five-year
reviews, the effectiveness of engineering and institutional controls will be evaluated.

This ROD for OU-4 at Williams AFB, Arizona may be executed and delivered in any number of
counterparts, each of which when executed and delivered shall be deemed to be an original, but
such counterparts shall together constitute one and the same document.
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This Record of Decision for Operable Unit Number Four at Williams Air Force Base,
Arizona is being signed concurrently by the Parties show. The inclusion of the original
signature page for each of the Parties shall constitute a completely approved document.

XY Ss—S~—Albert F. Lowas, JrQ&,i:.tiirg Director Date
U.S. Air Force, Base Conversion Agency

(Signed Separately-See Other Signature Pages)

Acting Chief Date
Federal Facilities Cleanup Branch
U.S. Environmental Protection Agency, Region IX

(Signed Separately-See Other Signature Pages)

Jacqueline E. Shafer, Director Date
Arizona Department of Environmental Quality

(Signed Separately-See Other Signature Pages)

Rita Pearson, Director Date
Arizona Department of Water Resources
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This Record of Decision for Operable Unit Number Four at Williams Air Force Base,
Arizona is being signed concurrently by the Parties shown. The inclusion of the original
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Albert F. Lowas, Jr., Director Date
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_
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Final OU-4
Williams AFB, Arizona

This decision document, the Record of Decision, presents the selected remedial action
plan for Operable Unit No. 4, WilHams Air Force Base, Arizona. The document was developed
hi accordance with the rules and regulations of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended by the 1986 Superfund Amendments and
Reauthorization Act, and to the extent practicable, the National Contingency Plan. This decision
document is based on information in the adininistration record for this operable unit.

The U.S. Air Force Base Conversion Agency, U.S. Environmental Protection Agency,
and the State of Arizona concur on the selected remedies.

This decision document may be executed and delivered ha any number of counterparts,
each of which, when executed and delivered, shall be deemed to be an original, but such
counterparts shall together constitute one and the same document.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Jacqueline43: Schafer, Director Date
Arizona Department of Environmental Quality
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2.0 Decision Summary

2.1 Site Name, Location, and Description

2.1.1 Name and Location
Williams AFB is located in Maricopa County, Arizona, approximately 30 miles southeast of
Phoenix and just east of Chandler (Figure 1-1). The Base is relatively isolated from any large
metropolitan area. Smaller urban areas such as Mesa, Chandler, Gilbert, and Apache Junction
are located 5 to 15 miles north, northeast and northwest of the Base. The Queen Creek and
Chandler Heights areas are approximately 5 miles south and west of the Base boundary, respec-
tively. Table 2-1 lists these towns and others with distance and direction from Williams AFB;
the population of the towns are included. These areas are separated from the Base by cultivated
and uncultivated land.

2.1.2 Description

2.1.2.1 Demography and Land Use
Williams AFB was constructed on 4,042 acres of government land in 1941 to be used as a flight
training base. Training activities with jet aircraft began hi 1949. Runway and airfield operations,
industrial areas, housing, and recreational facilities are located on the Base. In 1992, as a result
of U.S. Department of Defense (DOD) downsizing, the Base was recommended for closure and
subsequently closed September 30, 1993.

During its active status, 3,029 military personnel and 869 civilian employees were stationed at
the Base. The total population actually living on Base, including dependents, was approximately
2,700. Many of the military personnel lived off Base in one of the surrounding areas. On an
average workday, the population of the Base increased to more than 5,000 because of the influx
of both civilian employees and military personnel living off Base (Cost Branch Controller
Division, 1987).

The Base is surrounded primarily by agricultural land in a valley that has had a long history of
intensive agricultural use, predominantly for crops of citrus, cotton, and alfalfa.

A development plan for the region (Sunregion Associates, 1987), if implemented, will dramati-
cally alter the region surrounding Williams AFB. The portions of the development plan of most
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Table 2-1

Cities Surrounding Williams Air Force Base, Arizona

City

Apache Junction

Chandler

Gilbert

Mesa

Queen Creek

Tempe

Phoenix

Direction Relative to
Williams AFB

North-Northeast

West

Northwest

North-Northwest

South

Northwest

Northwest

Distance from
Williams AFB (miles)

10

5

5

15

5

20

25

Population8

21,354

119,227

51,074

313,649

3082

144,289

1,048,949

July 1, 1994 Census.
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importance to the Base are the East Mesa Subarea Plan and the Queen Creek-Chandler Heights
Plan. The former proposes development for portions of the City of Mesa, the Town of Gilbert,
the City of Apache Junction, and the land area north of Williams AFB. The proposed land area
for the Queen Creek-Chandler Heights Plan is east of Chandler, just south of the Base in the
approximate location of the Town of Queen Creek. The plan is to develop the proposed area
residentially and commercially over a 25-year period. If implemented, this development will
dramatically impact the demographics and population around the Base.

The reuse transition of Williams AFB to the Williams Gateway Airport Authority will also
impact the region. The airport infrastructure and runway facilities will be reused as Williams
Gateway Airport, which is projected to become a passenger and cargo reliever airport for
Phoenix Sky Harbor International Airport. Williams Campus is a consortium of educational
institutions which include ASU - East and Maricopa County Community Colleges. This campus
will become a major aviation educational, training, and research center, with an anticipated
student population of 20,000 students. The Gila River Indian Community operates the Williams
Golf Course, and is planning development of a 144-acre parcel along the southern portion of the
Base.

Because of the size of the Base and the close relative proximity of the ten OU-4 sites, site-
specific demographics are the same as that discussed above.

2.1.2.2 Climate
The climate of Williams AFB is similar to that of Phoenix and the rest of the Salt River Valley.
The temperature ranges from very hot in the summer to mild in winter. Rain comes mostly in
two seasons: from late November until early April, and in July and August. Average annual
precipitation is approximately 7.1 inches. Humidity ranges from approximately 30 percent hi
winter to 10 percent in summer. Williams AFB is also characterized by light winds. The mean
annual pan evaporation is approximately 100 inches and the annual lake evaporation for the area
is approximately 72 inches (National Oceanic and Atmospheric Administration, 1977).

2.1..2.3 Geology
Williams AFB lies in the eastern portion of the Basin and Range Physiographic Lowlands
Province of south-central Arizona, which is located in the Salt River Valley. The local to-
pography is controlled by large-scale normal faulting that has resulted in the formation of broad,
flat, alluvial-filled valleys separated by steep isolated hills and mountain ranges. Arizona
Department of Water Resource's hydrologic maps show the Base bounded to the north by the
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Usery Mountains, to the east by the Superstition Mountains, to the south by the Santan Moun-
tains, and to the west by South Mountain.

The topography of the Base slopes gently to the west with a generally less than 1 percent grade.
Elevations range from 1,326 feet above mean sea level (msl) on the west side of the Base to
1,390 feet above msl at the southeast comer of the Base.

According to Laney and Hahn (1986), the area of the Base is underlain by six geologic units:
crystalline rocks, extrusive rocks, red unit, lower unit, middle unit, and upper unit. The crys-
talline and extrusive rocks compose the surrounding mountains and the basement complex
underlying the consolidated and unconsolidated sediments of the valley. The four units overlying
the basement complex are of sedimentary origin and have the surrounding mountains and local
drainage as their source areas.

The red unit immediately overlies the basement complex and is composed of well-cemented
breccia, conglomerate, sandstone, and siltstone of continental origin with interbedded extrusive
flow rocks. The lower unit overlies the red unit and consists of playa, alluvial fan, and fluvial
deposits with evaporites and interbedded basaltic flows present in lower sections (Laney and
Hahn, 1986). The middle unit overlies the lower unit and is composed of playa, alluvial fan, and
fluvial deposits with no associated evaporites. The middle unit received its sediment primarily
from the Salt River, whereas the red and lower units had the local mountains as the principal
source. The youngest unit in the stratigraphic sequence is referred to as the upper unit. This unit
consists of channel, floodplain, terrace, and alluvial fan deposits of largely unconsolidated gravel,
sand, silt, and clay.

Two major soil associations are found in the vicinity of Williams APB. The Mohall-Contine
Association is found over much of the Base, and the Gillman-Estrella-Avondale Association is
found at the southern boundary of the Base. The Mohall-Contine and the Gillman-Estrella-
Avondale Associations have generally the same characteristics, being well drained and nearly
level with slopes of less than one percent.

Because of the uniform nature of the Basewide geology and the fact that the ten sites included in
OU-4 are in close relative proximity, the site-specific geology is the same as that discussed
above.
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2.1.2.4 Hydrogeology
Groundwater elevation contour maps have been produced for the western half of the Base, where
groundwater monitoring wells exist. This information is presented in the OU-1 and OU-2 RI
reports (IT, 1992a,b), and the OU-3 RIR (IT, 1994a). The maps indicate that groundwater flows
to the north and east on a Basewide scale. These maps are consistent with other groundwater
elevation contour maps presented for the area (Laney and Hahn, 1986; AeroVironment, Inc.
[AV], 1987). Because the contaminants detected at the OU-4 sites, such as metallic lead and
pesticides, have been proven by sampling to be restricted to the surface soil, leaching to
groundwater has been eliminated as a pathway, and no monitoring wells have been required by
any approved work plans.

A general rise in groundwater elevations has been observed in monitoring periods from
December 1989 to present at a rate of three to five feet per year. Rising groundwater levels may
be attributed to decreased local pumping due to urbanization and larger surface water use,
increased recharge from additional agricultural irrigation, and increased recharge from unusually
rainy periods over the past 10 to 15 years.

There are at least 90 domestic permitted wells within a three-mile radius of the Base. These
wells are not affected by contamination at OU-4.

2.1.2.5 Surface Water
There are no major surface water bodies within a ten-mile radius of the Base. The Base lies
between the 100-year and 500-year flood level for streams in the Gila River Basin (U.S. Depart-
ment of Housing and Urban Development, 1979). Storm drainage on the Base is directed to a
combination of open channels used to drain most of the Base and underground drainage struc-
tures. Storm drainage from the Base flows either to the Roosevelt Water Control District
(RWCD) floodway that flows southward in the vicinity of the Base or directly to the floodway
west of the Base, or into the wastewater treatment plant. None of the sites within OU-4 were
expected to produce surface water contamination, and no sampling of surface water was
performed.

2.2 Site History and Enforcement Activities

2.2.1 History
Williams AFB was a flight training base that opened in 1942. It was immediately commissioned
as a flight training school, and training activities with jet aircraft began in 1949. Throughout its
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history, pilot training was the primary activity at Williams AFB. At various times, bombardier,
bomber pilot, instrument bombing specialist, and fighter gunnery training schools were also
housed on Base. Over the years, a wide variety and large number of aircraft have been housed at
Williams AFB.

2.2.2 Installation Restoration Program
The Installation Restoration Program (IRP) was implemented by the DOD in 1980 to identify and
control environmental contamination from past hazardous materials use and disposal activities at
USAF installations. The IRP is DOD's equivalent of the national Superfund program. SARA,
passed by Congress in 1986, required cleanup of federal facilities to meet Superfund require-
ments.

2.2.2.1 IRP Phase I
IRP guidance was received at Williams AFB in July 1983 and the initial assessment study (desig-
nated as Phase I) was completed by Engineering-Science, Inc. (ES) (ES, 1984). Based on a
review of available records pertaining to chemical handling and disposal practices, interviews
with site personnel, and a site survey of activities at Williams AFB, the study identified nine
potential sites where hazardous materials have been handled or disposed.

2.2.2.2 IRP Phase II
A second investigation (designated as Phase H) was conducted by AV from September 1984 to
December 1985 (AV, 1986). This investigation was initiated to confirm the information in the
ES report and to verify the presence and quantify the extent of contamination. In 1987, AV
completed an additional investigation (Phase n, Stage 2) to define the most likely pathways for
contaminant migration from each site and to confirm the presence or absence of contamination
along those pathways.

In 1987, as a result of AV investigations, IT, under a contract with Martin Marietta Energy
Systems, Inc. through the Hazardous Waste Remedial Actions Program, performed a simple
remedial action (FT, 1987a) involving design of soil cementing and a concrete capping for a
portion of a former drainage system. Plans and specifications were issued in September 1987
(IT, 1987b) and the work was completed that year.

In October 1988, the Air Training Command (ATC) contracted Martin Marietta Energy Systems
and its subcontractor, IT, through the U.S. Department of Energy to complete the RI/FS,
proposed plan, and ROD at Williams AFB. As part of these efforts, a work plan and quality
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assurance project plan (QAPP) (IT, 1991a), which includes a health and safety plan (HSP), and
an FSP (TT, 1991b), were issued. The continuation of the RI was initiated in January 1989. The
sites investigated include the nine original sites plus four underground storage tank (UST) sites.

2.2.3 Federal Facilities Agreement
Williams AFB was added to the National Priorities List (NPL) on November 21, 1989. The NPL
primarily serves as an information tool for EPA to identify sites that possibly warrant further
investigation and remedial action. As a consequence of inclusion on the NPL listing, negotia-
tions were completed and a Federal Facilities Agreement (FFA) was signed on September 21,
1990. The FFA establishes a cooperative and participatory framework among the federal and
state agency members, defines their roles and responsibilities, and develops a process to resolve
any disputes that may arise during the study and execution phases of the IRP. In addition, the
FFA prioritizes and schedules the investigation and remedial actions at Williams AFB through
the designation of OUs that aid in managing these activities. Parties to the FFA include the
USAF, the EPA, the ADEQ, and the Arizona Department of Water Resources (ADWR).

2.2.4 OU-1
OU-1 was created to address eight areas identified hi previous investigations, plus four UST
areas (IT, 1992a; 1994b,c). A ROD for OU-1 was signed May 18,1994.

2.2.5 OU-2
OU-2 comprised the groundwater contamination and shallow (less than 25 feet) soil contamina-
tion beneath the Liquid Fuels Storage Area (IT, 1992b,c,d). A ROD for OU-2 was signed in
December 1992. Deep soil at ST-12 from (25 feet to groundwater) was incorporated into OU-3
for final characterization of the vertical and area! extent of contamination. Once this characteri-
zation was completed, the deep soils were reincorporated into OU-2 via an OU-2 ROD amend-
ment. The OU-2 ROD amendment was signed in August 1996.

2.2.5 OU-3
OU-3 was created to investigate sites not included in OU-1, the portion of the storm line from
Building 53 to the headworks of SD-09, and the Fire Protection Training Area No. 2. A ROD for
OU-3 was signed hi May 1996.

2.2.7 Facilities Assessment
In 1992, after the Base was nominated for closure, there was a question of whether all the areas
on the Base with potential contamination had been included in the administrative record. This
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question led to the facilities assessment, which began in February 1992 and was concluded in
1993 (IT, 1993a).

The facilities assessment report documented the actions that have been taken to assess facilities
not included under the IRP. The report also reviewed the background of each facility and any
contamination that might pose a risk to human health or the environment at that location. This
process resulted in assessing 92 facilities/areas. Forty-nine facilities/areas were recommended to
be eliminated from further consideration, 29 were recommended for further investigation, 12
were recommended for inclusion as part of the State Compliance Program, one was recom-
mended for addition as an IRP site, and one area was already identified as an IRP site. One
additional area was subsequently added to the areas recommended for further investigation,
increasing the number for further investigation to 30.

2.2.8 Evaluation/Assessment
In 1993, field and sampling activities were conducted by IT at the 30 areas designated for the
E/A. The purpose of this investigation was to evaluate the areas for the presence or absence of
contamination that may have resulted from operations at the Base. The resultant E/A report (IT,
1994d) summarizes the results of this investigation. Areas where the presence and extent of
contamination was confirmed were recommended for limited removal action and/or risk
screening and were designated as OU-5 sites. Areas recommended for further investigation
under CERCLA were designated as OU-4 sites.

2.2..9 Environmental Baseline Survey
An Environmental Baseline Survey (BBS) was performed in 1993 by Halliburton NUS Corpora-
tion (HNUS) hi order to document the physical condition of Air Force real property at the Base
resulting from the past storage, use, and disposal of hazardous substances and petroleum
products. The survey was performed through the use of interviews, records searches, and site
inspections, and resulted in a report (HNUS, 1993a,b) that documented property status by
category. Property designated Categories 1 through 4 was available for immediate transfer.
Property designated Category 5 was that property where a release of a hazardous substance or
petroleum product is known to have occurred and removal and/or remedial action is underway.
Property designated Category 6 was that property where a release is known to have occurred but
response actions have not yet been implemented, and property designated Category 7 was
unevaluated or required additional evaluation. Properties designated Categories 5 and 6 were
assigned to ongoing or future OU investigations.
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2.2.10 E/A Phase 2, Category 7 Areas
The facilities/areas and aerial-photography-defined areas that were designated Category 7 in the
BBS were re-evaluated after the initial E/A activities, and reassigned in a Category 7 work plan/
field sampling plan (IT, 1995a). Five Category 7 facilities/areas and two aerial-photography-
defined areas were investigated by IT in 1995. Results of Category 7 investigations were
reported in a final report (IT, 1995b). All investigated sites were approved for no further action.

2.2.11 OU-5
Removal actions were performed at OU-5 sites in 1995, and documented in the OU-5 RIR (IT,
1996a). A ROD for OU-5 was signed on March 5, 1998.

2.2.12 OU-4
This ROD addresses remedial investigations and proposed remedies for OU-4, which is
composed of the following sites:

• Electroplating/Chemical Cleaning Shop (Facility 1085, Site SS-16)
• OWS - POL Yard (Facility 550, Site SD-18)
• Former Skeet Range at the South Desert Village (Site SS-19)
• Firing Range/Skeet Range (Facility 927, Site SS-20)
• Facilities 1020 and 1051 (Site SS-21)
• ASTs 556 and 557 (Site ST-22)
• Building 1069 (Site SS-23)
• BuHding 1010 (Site SS-24)
• Concrete Hardfill Area (Site LF-26)
• Facility 1004 (Site SS-33).

Figures 2-1A and 2-1B show the locations of these sites on Williams AFB. Details of past waste
practices, environmental investigations, enforcement activities, and remedial actions for each
OU-4 site follow.

2.2.12.1 Electroplating/Chemical Cleaning Shop (Facility 1085, Site SS-16)

Site Description and History. The Electroplating/Chemical Cleaning Shop (Facility 1085)
is located just southwest of Taxiway B, between Taxiway No. 1 and Taxiway No. 6 (Figure 2-
1A). Electroplating and chemical cleaning were performed in the facility since 1961.
Underground storage tanks associated with plating waste have been identified and removed under
thelRP.
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E/A Investigation and Results. During the E/A, a soil sample collected beneath the
concrete floor of the electroplating room (Figure 2-2A) returned values for arsenic and beryllium
that were above EPA Region DC residential PRGs and Arizona residential HBGLs, but were
within Base-specific and regional background ranges. An attempt to collect a soil sample
beneath the concrete floor of the chemical cleaning room (Figure 2-2B) was unsuccessful, but
solvent odors were noted during the attempt. Both the electroplating room and the chemical
cleaning room were recommended for further investigation under OU-4.

OU-4 Investigation and Results. Additional soil sampling was performed in September
1995, in accordance with the approved OU-4 work plan (IT, 1995c) and field sampling plan (IT,
1995d). Concrete floors were cored to allow drill access for five borings in the electroplating
room and six borings in the chemical cleaning room (Figures 2-3A and 2-3B). Soil borings were
drilled to 50 feet below ground surface (bgs). Soil samples from the electroplating room were
analyzed for volatile organic compounds (VOC) and metals, and samples from the chemical
cleaning room were analyzed for VOCs only.

Analytical results of subsurface sampling are listed and discussed in the OU-4 RIR (TT, 1997a),
and document low to moderate values of certain VOCs (toluene, TCE, and PCE) to depths of 10
feet bgs, and low to moderate values of certain metals (arsenic, beryllium, chromium, and lead)
at various depths. None of the detected VOCs exceeded EPA Region IX residential PRGs,
Arizona residential HBGLs, or Arizona minimum groundwater protection levels (GPL).
Chromium values do not exceed the EPA Region DC residential PRG, the Arizona residential
HBGL, or the Arizona minimum GPL. Arsenic and beryllium values exceed EPA Region DC
residential PRGs and Arizona residential HBGLs, but fall below regional background levels.
The lead value (403 mg/kg) from the depth of one foot at Boring BH-01 exceeds the EPA Region
DC residential PRG (400 mg/kg), the Arizona residential HBGL (400 mg/kg), and the Arizona
minimum GPL (290 mg/kg).

Supplemental Investigation and Results. In April 1997, supplemental soil sampling and
analysis was conducted at the electroplating shop to obtain additional data to support the calcula-
tion of a site-specific GPL for lead. Three original samples and one field duplicate sample were
collected from depths of 10,15, and 50 feet bgs in a borehole located just outside the
electroplating shop. All samples were analyzed for total and toxicity characteristic leaching
procedure (TCLP) metals. The calculated site-specific GPL for lead, as reported in the OU-4
RIR (IT, 1997a) is 646.5 mg/kg. The maximum detected value from Borehole BH-01 of 403
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mg/kg does not exceed the calculated GPL, so groundwater will not be impacted by lead from
this site.

The baseline risk assessment performed in the OU-4 FS (IT, 1997b) concluded that there was
acceptable risk from contaminants of potential concern (COPC) to occupational workers in a
nonresidential scenario at Site SS-16. An RA in the form of recording a VEMUR and
establishing deed restrictions to nonresidential use is selected as the preferred alternative to
eliminate unacceptable risk to human health and the environment at this site.

2.2.12.2 OWS - POL Yard (Facility 550, Site SD-18)

Site Description and History. This facility was used in aircraft refueling operations while
the Base was active. The OWS was located at the west side of a concrete pad used to wash down
refueling trucks (Figure 2-4). The waste stream included water, oil, grease, and detergent.

E/A Investigation and Results. The OWS was removed during a Base-wide program, and a
hydrocarbon odor was noted. The soil beneath the former location of the OWS, and the soil
beneath the wash pad were sampled and analyzed for total petroleum hydrocarbons (TPH) and
VOCs (Figure 2-4). TPH results from the sample collected below the former OWS exceeded the
Arizona underground storage tank regulatory guideline of 100 milligrams per kilogram (mg/kg),
and the area was recommended for further investigation under OU-4.

OU-4 Investigation and Results. Additional soil sampling was performed in September
1995, in accordance with the approved OU-4 work plan (IT, 1995c) and field sampling plan (TT,
1995d). Five soil borings were drilled to a depth of 51 feet bgs (Figure 2-5), and soil samples
were collected every five feet for field VOC screening. Thirteen samples were analyzed for
TPH, semivolatile organic compounds (S VOC), and benzene, toluene, ethyl benzene, and
xylenes (BTEX). Analytical results, as reported in the OU-4 RIR (TT, 1997a), indicate the
presence of BTEX compounds, SVOCs, and TPH at a depth of 21 feet bgs in one borehole (BH-
05; drilled through the former location of the OWS).

The concentrations of those compounds detected in BH-05 do not exceed the appropriate and
existing EPA Region IX residential PRGs and Arizona residential HBGLs. The risk assessment
in Chapter 4.0 will develop PRGs and HBGLs for those compounds for which PRGs and HBGLs
have not been established. Similarly, reported concentrations of detected compounds for which
Arizona minimum GPLs have been developed are less than these GPL values. For naphthalene,
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a derived GPL indicates that ground-water is not threatened by the residual contaminant at the site
(IT, 1997a).

The baseline risk assessment performed in the OU-4 FS (IT, 1997b) concluded that there was no
unacceptable risk from COPC for either residential or nonresidential land use at Site SD-18. The
selected remedy for this site is no action.

2.2.12.3 Former Skeet Range at the South Desert Village (Site SS-19)

Site Description and History. A six-station Skeet Range located south of Coolidge Street,
between 5th Street and Perimeter Road, is a prominent feature in aerial photographs of Williams
AFB dated 1949 (Figure 2-6). The site was demolished and graded in 1950, prior to construction
of the Base housing units now known as the South Desert Village. Figure 2-7 is an aerial
photograph dated 1954 of the same area, with the location of the Former Skeet Range transposed
onto it.

E/A Investigation and Results. The location of the firing line was transposed from the
aerial photographs onto a map of the South Desert Village. Five soil samples were collected
from a depth of 1 feet bgs at locations selected to be representative of the area affected by lead
shot (Figure 2-8), and analyzed for metals. Analysis returned one lead value that exceeded the
Base-specific background range, the regional background range, and the EPA Region IX
residential PRG and Arizona residential HBGL of 400 mg/kg. Based on this finding, the site was
recommended for further investigation during OU-4.

OU-4 Investigation and Results. Between the completion of the E/A investigation and the
commencement of the OU-4 investigation, the Base was closed and the South Desert Village was
vacated. The OU-4 investigation at the South Desert Village was planned to investigate the
presence of lead in soil through sampling and chemical analysis of 23 neighborhood-wide
borings. The approved OU-4 work plan (TT, 1995c) and field sampling plan (1995d) addressed
only lead as a potential human health hazard.

During field location of OU-4 soil borings, visible lead shot and broken skeet targets were
observed, brought to the surface by widespread rodent burrowing. Because lead-shot
contamination was visible, the sampling approach for this site was modified by the Air Force to
evaluate whether lead had leached toward groundwater. Five soil samples were collected six
inches below any detected lead pellets and shipped for laboratory analysis to test for lead

KN/4258/4258.ROD/7-14-99(13:22 pm) 2-11
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leaching. Analytical results, as reported in the OU-4 RIR (IT, 1997a) documented that all lead
values fell within the Base-specific range, and were below the EPA Region IX residential PRO,
the Arizona residential HBGL, and the Arizona minimum GPL. This established that lead
contamination was not a threat to groundwater at the site. In addition, soil samples were
collected for lead pellet counting from four different depths at 25 locations (Figure 2-9).

Because of the widespread lead-shot contamination visible on the surface of the site, a
supplemental investigation was proposed to determine the aerial and vertical extent of lead
contamination.

Supplemental Investigation and Results. A supplemental investigation was performed hi
January and February of 1996, in accordance with an approved work plan/field sampling plan
addendum (TT, 1996b). Nearly 1,100 locations were bored with a hand auger in six-inch lifts to a
total depth of 2 feet bgs, and approximately 100 locations were bored to a total depth of 4 feet
bgs (Figure 2-10). All samples were wet sieved through a U.S. Standard No. 16 sieve, and the
remaining lead pellets counted and documented. Shot density maps that showed the aerial and
vertical extent of lead shot across the site were prepared, and are presented hi Appendix E of the
OU-4 RIR (IT, 1997a). The shot density map representing the top six inches of soil is presented
in Figure 2-11.

Although it can be established that lead from lead shot is not a threat to groundwater at the site,
the lead shot in the surface soil represents a potential health risk to residents of the South Desert
Village. Risk-based PRGs for lead (as lead shot) in soil could not be quantified for the site,
because of a lack of empirical data. As outlined in the OU-4 FS Report (TT, 1997b), the EPA
Region IX PRG and the Arizona HBGL for lead in soil in a residential scenario is 400 mg/kg.
This level was adopted as a surrogate PRG for an upperbound estimate of lead available for
ingestion, and a conversion of lead pellet abundance to potential lead in soil was performed (IT,
1997b). Lead pellet count data was then used to generate a map of the South Desert Village that
indicated the area where lead values in soil could be expected to exceed the PRG (Figure 2-12).

The selected remedy for this site is two-fold. One part of the remedy will be an RA in the form
of excavation, removal, and replacement of the top six inches of soil within the 400 mg/kg area,
except soil under roadways, sidewalks, house foundations and slabs, paved parking areas, and
concrete patios. The replacement soil and the roadways, sidewalks, house foundations and slabs,
paved parking areas and concrete patios will be an engineering control in the form of a protective
cap over the remaining contamination. The second part of the remedy will be institutional

KN/4258/4258.ROD/7-14-99(13:22pin) 2-12
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controls in the form of the VEMUR, which defines the affected area as a nonresidential area, and
deed restrictions to bind owners to provisions of the O&M manual, included in Appendix A-3.

Although the VEMUR will specify nonresidential use, the South Desert Village may be inhabited
provided that the frequent and repeated contact with the soil has been limited through the
engineering and institutional controls described above. The protective cap will be inspected
periodically for damage, and maintained in accordance with the approved O&M Manual
(Appendix A). The scale of rodent burrowing that first brought the lead shot to light is not
expected to continue after the installation of the cap, because the removal of the lawn and top soil
will remove the dead grass food source of the rodents. In addition, the added pressure of human
inhabitation is expected to greatly reduce or eliminate the burrowing rodent population.

2.2.12A Firing Range/Skeet Range (Facility 927, Site SS-20)

Site Description and History. The Firing Range (Facility 927) and nearby Skeet Range, are
located on the northern edge of the Base, just south of Perimeter Road, and north of the
intersection of Taxiway No. 5 and the east runway (Figure 2-IB). The Firing Range was in
operation for small arms target practice from 1961 to 1992. The Skeet Range location is visible
on aerial photographs from the same time frame, and was demolished during construction of the
east runway.

E/A Investigation and Results. Visual inspection of the earthen backstop at the Firing
Range revealed evidence of lead bullets of various calibers, and visual inspection of the Skeet
Range indicated the presence of expended shotgun shells and broken clay targets. Samples were
collected from surface soils at six locations at the Firing Range, and two locations at the Skeet
Range (Figure 2-13 A and 2-13B). Soil from the Firing Range was screened to remove bullet
fragments. Samples were analyzed for total lead, and returned values above base-specific and
regional background ranges, and above EPA Region IX residential PRGs and Arizona residential
HBGLs. The areas were recommended for further investigation in OU-4.

OU-4 Investigation and Results. Additional soil sampling was performed in September
1995, in accordance with the approved OU-4 work plan (FT, 1995c) and field sampling plan (TT,
1995d). At the Firing Range, thirteen borings were sampled at depths of 1,2, and 3 feet bgs
(Figure 2-14A). These borings included locations on the floor of the Firing Range and locations
in the earthen backstop. Lead fragments from bullets were not separated from the soil before
analysis.
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SS20-BH10
SAMPLE NO.
Depth (feet)
LEAD

F4208
1.2

107JD

F4209
2.3

22.6 JD

F4210
3.4

18.8 JD
LEGEND:

SS20-BH06
SAMPLE NO.
Depth (feet)
LEAD

F4195
1.3
285

F4196
2.3

1460

F4197
3.4
946

SS20-BH11
SAMPLE NO.
Depth (feet)
LEAD

F4211
1.3

5930 JD

SS20-BH13
SAMPLE NO.
Depth (feet)
LEAD

F4218
1.2

44.7

F4219
2.2

37.8

F4220
3.3
19.5

SS20-BH03
SAMPLE NO.
Depth (feet)
LEAD

^

F4185
1.5
145

F4186
2.5
101

F4187
3.5

1040

SS20-BH12
SAMPLE NO.
Depth (feet)
LEAD

F4215
1.4

75.6 JD

F4216
2.3

18.3JD

F4217

21.6JD

SS20-BH09
SAMPLE NO.
Depth (feet)
LEAD

F4205
1.3

170 JD

F4206
2.3

19.5 JD

F4207
3.2

19.6JD

1. SUMMARY OF DETECTED COMPOUNDS FROM TABLE 4-2
(OU-4 RIR [IT 1997o]).

2. DATA QUALIFIERS ARE DEFINED ON PAGES 24-27 OF TABLE 4-2
(OU-4 RIR [IT 1997o])..

3. UNITS ARE IN mg/kg (METALS) AND ug/kg (ORGANICS).
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Because of a new interpretation of the aerial photographs, and a better understanding of the
dimensions of the suspected shotfall zone at the Skeet Range, the quantity and location of
borings was changed from that specified by the work plan and field sampling plan. Fourteen
borings were sampled at a depth of 1.5 feet bgs to test for contaminant leaching from lead pellets
locally observed on the soil surface (Figure 2-14B).

All soil samples were analyzed for total lead. Analytical results of samples collected at the
Firing Range, as reported in the OU-4 RIR (IT, 1997a), indicate that lead concentrations decrease
with depth from the floor of the Firing Range. None of the lead, values from the Firing Range
floor exceeded the EPA Region DC residential PRO, the Arizona residential HBGL, or the
Arizona minimum GPL. Samples from the backstop exceed the PRG, the HBGL, and the
minimum GPL. Two of the samples exceeded the calculated site-specific GPL of 1,340 mg/kg.
The lead in the backstop represents a threat to human health, and may represent a threat to
groundwater. The selected remedy for the Firing Range is an RA that includes removal and off-
site disposal of the affected portion of the backstop, and the placement of institutional controls in
the form of a VEMUR and a deed restriction on the future use of this site to nonresidential.

Analytical results of samples collected at the depth of 1.5 feet across the Skeet Range, as reported
in the OU-4 RIR (IT, 1997a), indicate that lead has not leached from the pellets at the surface to
the underlying soil. Lead values were all within the Base-specific background range, and below
the EPA Region IX residential PRG, the Arizona residential HBGL, and the Arizona minimum
GPL. Lead from the Skeet Range does not represent a threat to groundwater. Because of the
observed lead pellets on the ground surface, however, an RA in the form of a VEMUR and a
deed restriction on the future use of the site to nonresidential is proposed for the Skeet Range.

2.2.12.5 Facilities 1020, 1051, and Surrounding Areas (Site SS-21)

Site Description and History. Facility 1020, the Firing-In Buttress, was constructed in 1942.
Facility 1051, the Bore Sighting Bunker, was constructed in 1958. Both facilities are located
along South Perimeter Road near the south central part of the Base (Figure 2-15A and Figure
2-15B). Both facilities contained hazardous materials that have been removed (HNUS, 1993b).

The Facilities Assessment Report (IT, 1993a) reported that sand from the backstop with any lead
rounds had been removed from the facilities, and that no bullets were visible on the nearby
ground surface during a site inspection in 1992. Site inspection during the BBS in 1993,

KN«258/4258.ROD/7-14-99(13:22 pm) 2-14
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SS20-BH14
SAMPLE NO.
Depth (feet)
LEAD

F4221
1.95
14

SS20-BH17
SAMPLE NO.
Depth (feet)
LEAD

F4225
1.9
12.4

SS20-BH25
SAMPLE NO.
Depth (feet)
LEAD

F4233
2.2
20.7

SS20-BH26
SAMPLE NO.
Depth (feet)
LEAD

F4234

SS20-BH15
SAMPLE NO.
Depth (feet)
LEAD

F4222
1.9
14.7

F4223 (DUPL
1.9
15.1

PREVIOUS STUDY
SAMPLE LOCATIONS

SHALLOW (1.51)
BORING LOCATIONS

SCREENING LEVELS

PARAMETER
LEAD

UNIT
MG/KG

HBGLSOIL
400

PRG SOIL

400

MINIMUM GPLs
290

16.3

SS20-BH27
SAMPLE NO.
Depth (feet)
LEAD

F4235
1.8
14.7

SS20-BH16
SAMPLE NO.
Depth (feet)
LEAD

F4224
1.8
14.5

FIGURE 2-14B
SS20-BH20

SSAMPLE NO.
Depth (feet)
LEAD

F4228
1.85
16.1

1. SUMMARY OF DETECTED COMPOUNDS FROM TABLE 4-2
(OU-4 RIR [IT 1997al).

2. DATA QUALIFIERS ARE DEFINED ON PAGES 24-27 OF
TABLE 4-2 (OU-4 RIR [IT 1997o]>.

3. UNITS ARE IN mg/kg (METALS) AND ug/kg (ORGANICS).

SCALE

400 800 FEET

OU-4 BORING LOCATIONS
SKEET RANGE, SS-20
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however, documented the presence of spent bullets and shell casings on the surface near both
facilities, and spilled paint on the ground surface near Facility 1051 (HNUS, 1993b). The lack of
site-specific sampling and analysis for lead in surface soil presented a data gap. Because of this
data gap, the areas were recommended for further investigation under OU-4.

OU-4 Investigation and Results. Prior to sampling, a site inspection was performed to
document the extent of spent bullets, shell casings, and disturbed and/or nonindigenous surface
soil in the vicinity of the facilities. The interpretation of the findings was that the removed soil
had been spread out in a thin layer in the vicinity of each bunker. Findings were mapped and
sampling locations were selected based on the maps (Figure 2-16A and 2-16B). Six shallow soil
borings were drilled around each facility in accordance with the approved OU-4 work plan (IT,
1995c) and field sampling plan (TT, 1995d), and soil samples were collected from each boring at
a depth of 0.5 to 1.0 feet bgs, which was below any observed bullets or casings. Soil samples
were analyzed for total lead and S VOCs. Analytical results, as reported in the OU-4 RIR (IT,
1997a), indicate that lead concentrations fall within the regional background range, and below
the EPA Region DC residential PRG, the Arizona residential HBGL, and the Arizona GPL. Four
SVOCs (e.g., benzo[a]anthracene and benzo[a]pyrene) were detected hi low concentrations at
Facility 1051.

Unexploded Ordnance (UXO) Investigation. In 1996, site walkovers of both facilities
were performed in conjunction with other Basewide UXO removal actions to confirm the
absence of UXO. No spend rounds of high-caliber explosive ammunition were found. A visual
and geophysical survey was performed in the vicinity of Facility 1020 to investigate a report from
a former US AF member that outdated ammunition had been buried in nearby trenches. The
survey and subsequent exploratory trenching found no evidence of buried ammunition, as
documented in the UXO removal report (IT, 1996c).

The baseline risk assessment performed in the OU-4 FS (IT, 1997b) concluded that there was no
unacceptable risk from COPC for either residential or nonresidential land use at Site SS-21.
Because of the observed bullets on the ground surface, however, an RA in the form of a VEMUR
and a deed restriction on the future use of the site to nonresidential is proposed for these sites.

2.2.12.6 ASTs 556 and 557 (Site ST-22)

Site Description and History. AST 556 was constructed hi 1962, and has a capacity of
420,000 gallons. AST 557 was constructed in 1954, and has a capacity of 840,000 gallons. The

KN/4258/4258.RODA7-14-99(13:22 pm) 2-15
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ASTs are located near the intersection of 3rd Street and Front Street (Figure 2-17). Both tanks
formerly contained jet petroleum grade 4 (JP-4) fuel, but have been emptied and are currently out
of service. No sampling data regarding past fuel spills/releases at the site was available, so the
site was recommended for further investigation under OU-4.

OU-4 Investigation and Results. Seven soil borings were drilled and sampled around the
two ASTs, in accordance with the approved OU-4 work plan (IT, 1995c) and field sampling plan
(IT, 1995d). Six boreholes were drilled to a depth of 51 feet bgs, and one was drilled to a depth
of 101 feet bgs (Figure 2-18).

Analytical results, as reported in the OU-4 RIR (IT, 1997a), detected residual fuel components
(e.g., JP-4, ethyl benzene, xylene) in two of the seven borings: in BH-03 at a depth of 5 feet bgs,
Addddand hi BH-02 at a depth of 36 feet bgs. Detected concentrations of ethyl benzene and
xylene do not exceed either the EPA Region DC residential PRGs, the Arizona residential
HBGLs, or the Arizona minimum GPLs, and represent no threat to the groundwater beneath the
site.

The baseline risk assessment performed in the OU-4 FS (TT, 1997b) concluded that there was no
unacceptable risk from COPC for either residential or nonresidential land use at Site ST-22. The
selected remedy for this site is no action.

2.2.12.7 Building 1069 (Site SS-23)

Site Description and History. Building 1069, constructed in 1987 and known as the Base
Engineering Maintenance Facility, is located near the southwest corner of the Base, just north of
Perimeter Road (Figure 2-19). The facility includes a fenced yard, which contained four ASTs:
two 550-gallon tanks containing unleaded gasoline, one 650-gallon tank containing diesel, and
another 1,000-gallon diesel tank. A diesel spill from the 1,000-gallon tank occurred in July 1991.
The soil in the area of the spill was removed by USAF personnel, and the remaining soil was
sampled. During the EBS, the sampling data from the removal could not be located (HNUS,
1993a).

All ASTs have been removed from the site. A standpipe located near the northwest comer of the
building, possibly associated with a UST and an OWS, was observed during a site walkover in
1995. Because of the sampling data gap involving the diesel spill hi the fenced yard, and because

KN/425S/4258.ROD/7-14-99(13:22 pm) 2-16
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ST22-BH05
SAMPLE NO.
Depth (feet)
JP4 (BY MODIFIED 8015)

F4286
10

15 JQM

F4287
21

2.5 JQM

F4288
51

10 JQM

ST22-BH06
SAMPLE NO.
Depth (feet)
JP4 (BY MODIFIED 801 5)

F4289
10
-

F4371
21
-

F4372
51

11 JQM

ST22-BH07
SAMPLE NO.
Depth (feet)
JP4 (BY MODIFIED 8015)

F4373
10

5.9 JQM

F4278 (DUP)
10

14 JQM

F4374
21

8.3 JQM

F4375
51

48 JQM

ST22-BH01
SAMPLE NO.
Depth (feet)
JP4 (BY MODIFIED 8015)

F4266
10

10 JMS

F4268
21

13 JMS

F4267 (DUP)
51

10 JMS

F4269
51

7 JMS

( 5 5 6 )BH-07 \^y

LEGEND:
SOIL BORING LOCATIONS

556 ) ABOVEGROUND STORAGE
TANK (AST)

SCREENING LEVELS

PARAMETER
JP4 (BY MODIFIED 8015)
1,2,4 TRIMETHYLBENZENE
1,3,5 TRIMETHYLBENZENE
ETHYLBENZENE
M.P-XYLENE
0-XYLENE

UNIT
MG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

HBGL SOIL
NIA
NIA
NIA

12000000
NIA
NIA

PRG SOIL
NIA
NIA
NIA

2900000
NIA
NIA

MINIMUM GPLs
-
-
-

120000
-
-

ST22-BH03
SAMPLE NO.
Depth (feet)
JP4 (BY MODIFIED 8015)

F4279
5.5

350 JMS

F4280
21

7.4 JMS

F4281
51

0.0 RS

F4282 (DUP)
51

0.0 RS

200 FEET

1. SUMMARY OF DETECTED COMPOUNDS FROM TABLE 4-2
(OU-4 RIR [IT 1997o]).

2. DATA QUALIFIERS ARE DEFINED ON PAGES 24-27 OF
TABLE 4-2 (OU-4 RIR [IT 1997o]).

3. UNITS ARE IN mg/kg (METALS AND TPH AS JP-4) AND ug/kg (ORGANICS).

ST22-BH02
SAMPLE NO.
Depth (feett
JP4 (BY MODIFIED 8015)
U4TRlMETHYLBtWZEilE
1,3,5 TRIMETHYLBENZENE
ETHYLBENZENE
M.P-XYLENES
0-XYLENES

F4270
16

11 JMS
.
-
_
.
-

F4271
36

130 JMS
4760
3500
1200
2100
1300

F4272
41

31 JMS
-
-
-
-
-

F4273
61

9.7 JMS
-
-
-
-
-

F4274
71

120 JMS
-
-
-
-
-

F4275
81

7.5 JMS
-
-
-
-
-

F4276
— Tl ——
7.7 JMS

-
-
-
-
-

F4277
-TBT~
0.0 RS

-
-
-
-
-

FIGURE 2-18
OU-4 BORING LOCATIONS
ASTs 556 AND 557, ST-22

WILLIAMS AIR FORCE BASE
PHOENIX, ARIZONA

INTERNATIONAL
TECHNOLOGY
CORPORATION
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of the possibility of a UST and an OWS associated with a floor trench in the drive-in bay of the
building, the area was recommended for further investigation under OU-4.

OU-4 Investigation and Results. The UST/OWS/floor trough in the drive-in bay was inves-
tigated, and the location of the diesel spill was sampled, both in accordance with the approved
OU-4 work plan (TT, 1995c) and field sampling plan (XT, 1995d). A 500-gallon UST associated
with the OWS was removed, and soil beneath it was sampled (Figure 2-20A). Four soil samples
were collected near the floor trough in the drive-in bay, at depths of one and four feet below the
concrete floor (Figure 2-20B). Seven soil samples were collected from a depth of 4 feet bgs in
the vicinity of the diesel spill (Figure 2-20C). Samples were variously analyzed for TPH,
SVOCs, and VOCs.

Analytical results of sampling below the UST, as reported in the OU-4 RIR (IT, 1997a), verified
that the UST had not leaked, and that the underlying soil was not impacted. Results of samples
collected in the vicinity of the floor trough in the drive-in bay reported a strong detection of TPH
and toluene from the one-foot sample in borehole BH-10, but the concentrations from the four-
foot sample were much reduced. None of the detected compounds in BH-10 exceeded the EPA
Region IX residential PRGs or the Arizona residential HBGLs. Results of samples collected
from the diesel spill area in the fenced yard verified that all of the contaminated soil had been
removed during the initial cleanup. Local low concentrations of TPH were detected, but were
below the EPA Region IX residential PRG, the Arizona residential HBGL, and the Arizona
minimum GPL.

The baseline risk assessment performed in the OU-4 FS (IT, 1997b) concluded that there was no
unacceptable risk from COPC for either residential or nonresidential land use at Site SS-23. The
selected remedy for this site is no action.

2.2.12.8 Building 1010 (Site SS-24)

Site Description and History. Building 1010 is known as the Pesticide (Entomology) Shop,
and is located near the southwest corner of the Base, south of Perimeter Road and north of the
Base wastewater treatment plant (Figure 2-21). It was constructed in 1983, and contained
various hazardous materials: nonfriable asbestos-containing materials, polychlorinated biphenyls
(PCB)(less than 50 mg/kg), and pesticides (HNUS, 1993b). Because no sampling data for
contamination evaluation existed for the building and the surrounding fenced yard, the area was
recommended for further investigation under OU-4.

KN/4258/4258.RODy7-14-99(I3:22 pm) 2-17
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SS23-BH01
SAMPLE NO.
Depth (feet)
TOLUENE

F4292
4.67
8J

SS23-BH03
SAMPLE NO.
Depth (feet)
Dl-N-OCTYLPHTHALATE
DIESEL RANGE ORGANICS
TOLUENE

F4293
4.67
40 J

36 JM
25

SS23-BH06
SAMPLE NO.
Depth (feet)
DIESEL RANGE ORGANICS
TOLUENE

F4296
3.67

21 JM
34

SS23-BH02
SAMPLE NO
Depth (feet)
Dl-N-OCTYLPHTHALATE
DIESEL RANGE ORGANICS
TOLUENE

F4290
4.67
46 J

8.6 JM
28

F4291 (DUP)
4.67

11 JM
52

B SHALLOW SOIL SAMPLE LOCATIONS

FENCE

SS23-BH04
SAMPLE NO.
Depth (feet)
DIESEL RANGE ORGANICS
TOLUENE

F4294
4.67

49 JM
49

SS23-BH05
SAMPLE NO
Depth (feet)
DIESEL RANGE ORGANICS
PHENANTHRENE
TOLUENE

F4295
4.67

41 JM
47 J
28

1. SUMMARY OF DETECTED COMPOUNDS
FROM TABLE 4-2
(OU-4 RIR [IT 1997a]).

2. NO COMPOUNDS WERE DETECTED FROM
BOREHOLE BH-07 (SAMPLE F4297).

3. DATA QUALIFIERS ARE DEFINED ON PAGES
24-27 OF TABLE 4-2 (OU-4 RIR [IT 1997a3).

4. UNITS ARE IN mg/kg (DIESEL RANGE ORGANICS)
AND ug/kg (OTHER ORGANICS).

BUILDING 1069

SCREENING LEVELS

PARAMETER
Dl-N-OCTYLPHTHALATE
DIESEL RANGE OR3ANICS
PHENANTHRENE
TOLUENE

UNIT
UG/KG
MG/KG
UG/KG
UG/KG

HBGLSOIL
2300000

NIA
NIA

23000000

PRG SOIL
1300000

NIA
NIA

1900000

MINIMUM GPLs
-
-
-

400000

J

i O

SCALE
^—.
50 100 FEET

FIGURE 2-20C
OlR DIESEL SPILL INVESTIGATION,
BUILDING 1069, SS-23 •
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OU-4 Investigation and Results. The north bay of Building 1010 and the surrounding
fenced yard were sampled in accordance with the approved OU-4 work plan (TT, 1995c) and field
sampling plan (IT, 1995d). Twelve shallow soil borings located in the yard were drilled and
sampled from depths ranging from 0.35 to 3.7 feet bgs (Figure 2-22A). Two of the borings were
located in an area noted during a site walkover as having a surface stain. Twelve hexane-
saturated wipe samples were collected from stained concrete, painted wood, and steel surfaces in
.the north bay of the building (Figure 2-22B). Samples were variously analyzed for VOCs,
SVOCs, TPH, and pesticides/PCBs.

Analytical results of soil sampling in the surrounding yard, as reported in the OU-4 RIR (IT,
1997a), documented the near-surface presence at scattered locations of four pesticides (alpha-
chlordane, dieldrin, gamma-chlordane, and heptachlor) and one SVOC (pentachlorophenol)
above EPA RegionTX residential PRGs and Arizona residential HBGLs.

Analytical results of wipe samples from the north bay of the building, as reported in the OU-4
RIR (TT, 1997a), documented the presence of several pesticides in surface stains.

The baseline risk assessment performed in the OU-4 FS (jr, 1997b) concluded that there was
acceptable risk from COPC for an occupational worker in a nonresidential land use scenario at
Site SS-24. An RA that will place institutional controls in the form of a deed restriction and a
VEMUR for nonresidential use is the selected remedy to eliminate unacceptable risk to human
health and the environment at this site.

2.2,12.9 Concrete Hardfill Area (Site LF-26)

Site Description and History. The Concrete Hardfill Area is located at the northeast corner
of the Base, northeast of Perimeter Road (Figure 2-1B). The area was used for many years for
the disposal of construction debris and material derived from the replacement of runways, e.g.,
concrete, asphalt, etc. A former Base employee reported seeing drums buried in the Concrete
Hardfill Area.

E/A Investigation and Results. The Hardfill Area was inspected during an extensive
walkover, and debris other than concrete was documented. This debris included vinyl asbestos-
containing tile, asbestos-containing concrete pipe, empty drums, paint cans, and roofing tar
buckets, and construction debris. Soil piles wrapped in plastic were noted to have been derived
from the deepening of the Base golf course water hazards.

KN/4258/4258.ROD/7-14-99(13:22 pm) 2-18
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F4331

0061
0 023 JP

SS24-W10
SAMPLE NO.
Depth (feel)
4.4'-DDE
4.4-DDT
ALDRIN
ALPHA-CHLORDANE
ENDOSULFAN SULFATE
ENDRIN
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR

F4335
0

0.066 J
0.012 JP
0.0031 JP
0.014 JP
0.0055 JP
0.015 JP
0.089
0.026 J
0.0026 J

SHELVES-n

SS24-W12
SAMPLE NO.
Depth (feet)
4,4'-DDE
4.4'-DDT
ALPHA-CHLORDANE
ENDOSULFAN 1
ENDOSULFAN SULFATE
ENDRIN
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE

F4337
0

0.072 J
0.012 JP
0.0097 JP

0.011 J
0.0052 J
0.01 J
0.14

0.018 J

SS24-W11
SAMPLE NO.
Depth (feet)
4.4-DDE
ALDRIN
ALPHA-CHLORDANE
ENDRIN
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE

F4336
0

0.064 J
0.0045 J
0.012 JP
0.01 3 J
0.21

0.019 JP

CONCRETE APRON

SLIDING DOORS

rW-12
I MIDDLE
' SHELF

}W-9

-W-11
BOTTOM
SHELF

SS24-W9
SAMPLE NO.
Depth (feet)
4,4'-DDE
4,4'-DDT
ALPHA-CHLORDANE
BETA-BHC
ENDOSULFAN SULFATE
ENDRIN
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE

F4334
0

0.059 J
0.022 JP
0.022 J

0.0026 JP
0.0061 J
0.013 JP

0.14
0.03 JP

W-3-
BOTTOM
SHELF

W-2
FLOOR

W-1
FLOOR

W-4

-SHELVES

\

STORAGE

\W-8

DRAIN-

W-6n
W-5r

SS24-W8
SAMPLE NO.
Depth (feet)
4.4'-DDE
4,4'-DDT
ALDRIN
ALPHA-CHLORDANE
ENDOSULFAN I
ENDRIN
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR

F4332

0.023 J
0.014 JP
0.0032 JP
0.0074 JP

0.013 J
0.032 J

0.003 JP

F4333 (PUP)

0.026 JS
0.017 JPS

0.0076 JPS
0.0048 JPS
0.011 JPS
0.034 JS

0.0036 JPS
0.0036 JPS

NOTES:
1. SUMMARY

SS24-W6
SAMPLE NO.
Depth (feet)
4.4'-DDE
4.4'-DDT
ALPHA-CHLORDANE
ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR

F4330
0

0.082 J
0.02 JP

0.048 JP
0.009 J
0.01 JP

0.015 JP
0.19

0.086 J
0.0094 J

OF DETECTED COMPOUNDS FROM TABLE 4-2 (OU-4 RIR [IT 1997a]).

2. DATA QUALIFIERS ARE DEFINED
(OU-4 RIR [IT 1997o]).

ON PAGES 24-27 OF TABLE 4-2.

SS24-W3
SAMPLE NO.
Depth (feet)
4,4-DDE
ALPHA-CHLORDANE
ENDRIN
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE

F4327
0

0.049 J
0.03 JP
0.018 JP

0.18
0.053 J

SS24-W2
SAMPLE NO.
Depth (feet)
4,4'-DDE
4.4'-DDT
ALDRIN
ALPHA-CHLORDANE
DELTA-BHC
ENDOSULFAN I
ENDRIN
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR

F4326
0

0.051 JP
0.048 JP
0.023 J
1.2JP

0.017 JP
0.015 J
0.29 JP
0.027 JP

0.1
2

0.047 J

SS24-W1
SAMPLE NO.
Depth (feet)
4,4'-DDE
ALDRIN
ALPHA-CHLORDANE
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE

F4325
0

0.095 JP
6.2 J

0.17 JP
0.2 JP
0.16 J
0.29 JP

SS24-W4
SAMPLE NO.
Depth (feet)
4.4'-DDE
4.4'-DDT
ALPHA-CHLORDANE
ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE

F4328
0

0.049 J
0.024 JP
0.032 JP
0.0089 J
0.008 JP
0.013 JP

0.11
0.06

LEGEND

a w-i WIPE SAMPLE LOCATIONS

SCRFFNINfi 1 FVFI S

PARAMETER
4.4--DDE

4,4'-DDT
ALDRIN
ALPHA-CHLORDANE
BETA-BHC
DELTA-BHC
ENDOSULFAN 1
ENDOSULFAN SULFATE
ENDRIN
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR

UNIT
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

HBGLSOIL
4000
4000
80

1000
760
NIA
5800
NIA

35000
NIA
1000
1000
300

PRG SOIL
1300
1300
26
340
250
NIA
NIA
NIA

20000
NIA
340
340
99

MINIMUM GPLs
„
_
_
_
_
-
.
_

45000
-
88
-
-

SCALE

10 FEET

SAjdPLENO"
Depth!

SS24-W5

4,4'-DDT^

F4329
0

0.07 J
_0.032JP
0.022 JP
J.012 J
0.021 J

J).017JP
JLU
0.042 J

3. UNITS ARE IN mg/kg (METALS) AND ug/kg (ORGANICS).

FIGURE 2-22B_____________
OlR NORTH BAY INVESTIGATION,
BUILDING 1010, SS-24

WILLIAMS AIR FORCE BASE
PHOENIX, ARIZONA

INTERNATIONAL
TECHNOLOGY
CORPORATION



A search using geophysical techniques was conducted for buried drams, but none were located.
Soil samples were collected beneath five drums located during the walkover, at depths of 1.5 to 3
feet bgs (Figure 2-23). Samples were analyzed for VOCs, SVOCs, and pesticides/PCBs.
Analytical results indicted that soil beneath one drum exceeded the EPA Region DC residential
PRG and the Arizona residential HBGL for dieldrin. The drum and underlying soil were
recommended for a removal action under OU-5.

Four samples of suspected asbestos-containing materials (ACM) were collected and submitted
for analysis by polarized light microscopy (PLM). The results of the PLM analysis confirmed
that the vinyl tile, two types of concrete pipe, and wrapped insulation on a steam line all
contained asbestos. All ACM at the Concrete Hardfill were considered to be nonfriable, but
further investigation to document that the material is not becoming airborne was recommended
under OU-4.

OU-4 Investigation and Results. Soil samples from 25 locations around the Concrete
Hardfill Area were sampled in accordance with the approved OU-4 work plan (JT, 1995c) and
field sampling plan (IT, 1995d) (Figure 2-24A). Samples were analyzed for asbestos by PLM.
As reported in the OU-4 RIR (IT, 1997a), asbestos was detected in none of the samples.

Compliance Verification Action. A compliance verification action was conducted in
January and February 1997, to identify and remove all noninert material and special waste (e.g.,
ACM) from the Concrete Hardfill Area (IT, 1997c). In the course of the operation, friable ACM
such as thermal system insulation and drywall seam tape was located and removed by a certified
asbestos subcontractor. In addition, three PCB-containing capacitors were located and removed
from the Concrete Hardfill Area, and transported off site to a licensed facility for destruction.
Soil beneath the capacitor location was sampled and analyzed for pesticides/PCBs. Analytical
results returned a value of 4,800 mg/kg Aroclor 1254. As part of the compliance verification
action, the extent of PCB-contaminated soil was determined, and the affected soil was excavated
and. shipped off site to a licensed PCB-accepting waste facility. Soil samples that verified site
cleanup were collected and analyzed for pesticides/PCBs (Figure 2-24B). Analytical results are
included in the compliance verification report (TT, 1997c).

The baseline risk assessment performed in the OU-4 FS (IT, 1997b) concluded that there was no
unacceptable risk from COPC for either residential or nonresidential land use at Site LF-26. The
selected remedy for this site is no action.

KN/4258/4258.ROD/7-14-99(13^2 pm) 2-19
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2.2,12.10 Facility 1004 (Site SS-33)

Site Description and History. The Old Munitions Storage Area is located northeast of the
southeast corner of the Base (Figure 2-1 A). The area consists of two bunkers (Facilities 1007
and 1008), and one storage igloo (Facility 1004). Facilities 1007 and 1008 were constructed in
1942, and were used initially to store munitions, then pesticides for an unknown length of time.
A USAF contractor cleaned the interior of both facilities of spilled and outdated pesticides in
1985.

Base personnel indicated that Facility 1004 had been used for storage of outdated pesticides,
which were reportedly removed in 1986.

E/A Investigation and Results. Visual inspection of Facility 1007 confirmed that the
facility was empty, and there was no evidence of contamination (i.e., no odor or staining). Two
surface-wipe samples were collected from Facility 1007. Visual inspection of Facility 1008
confirmed that the facility was empty and contained no residual odor. Two stains were noted on
the floor and wall, and surface-wipe samples were collected from each. Visual inspection of
Facility 1004 revealed three empty rooms (Figure 2-25). Room 1, on the northeast side of the
facility, contained a strong pesticide odor and several dead insects and small animals (lizard and
frog). Room 2 had a faint pesticide odor and stained outlines on the floor of cans or buckets.
Room 3 showed no evidence of staining or odor. Surface-wipe samples were collected from
each room.

All surface wipe samples collected from Facility 1004, Facility 1007, and Facility 1008 were
analyzed for herbicides and pesticides/PCBs. None of the samples returned values above the
laboratory detection limit. The source of the strong odor hi Room 1 of Facility 1004 remained
unknown, however, and the facility was recommended for further investigation under OU-4.

OU-4 Investigation and Results. Pulverized concrete chip samples from four locations on
the floor of the three rooms of Facility 1004 were collected in accordance with the approved OU-
4 work plan (IT, 1995c) and field sampling plan (TT, 1995d) (Figure 2-26). Samples were
analyzed for SVOCs, herbicides, and pesticides/PCBs.

Analytical results, as reported in the OU-4 RJR (TT, 1997a), documented the presence of pesti-
cides (e.g., 4,4'-DDE, 4,4'-DDT, chlordane, dieldrin), herbicides (e.g., 2,4-D, 2,4,5-T, silvex,
dalapon, dicamba), fungicides (e.g., hexachlorobenzene), and SVOCs (e.g., pentachlorophenol,

KN/4258/4258.ROD/7-14-99(13:22 pm) 2-20
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dibenzofuran) in the surface of the concrete floor of Facility 1004. Apparently a combination of
these chemicals that have been spilled onto and seeped into the floor are responsible for the
persistent odors associated with the rooms. Because of the low permeability of concrete, and the
low mobility of the detected compounds, it is not anticipated that the soil beneath the floor would
have been impacted by the spilled chemicals.

Compliance Verification Action. A compliance verification action, which included the
demolition and removal of Facility 1004 in order to remove an attraction for trespassers, was
conducted in January and February 1997 (IT, 1997c). A composite chip sample from the
concrete floor was collected and analyzed for TCLP SVOC, herbicide, and pesticide/PCBs. The
analytical results confirmed the concrete floor was not hazardous waste. Nonfriable ACM
ceiling and roofing material was identified and removed from the facility, and the facility was
demolished. ACM was handled and disposed of by a licensed subcontractor, and the remainder
of the debris was disposed of as construction debris at a solid waste landfill. Analytical results
are included in the compliance verification report (IT, 1997c).

Because Facility 1004 has been removed, the selected remedy is no action. The selected remedy
for the remaining facilities (1007 and 1008) is no action.

2.2.13 OU-6
OU-6 was created in 1997 to investigate the following sites:

• Old Pesticide/Paint Shop (Facility 742, Site SS- 17)(initially investigated under
OU-4)

• Base Production Well 6 (BPW6) (Site SS-17)
• Investigative Waste Facility (IWF)
• Decontamination Pad at Building 1069.

RI activities for OU-6 were completed in 1998.

2.3 Characterization of Background Conditions

2.3.1 Regional Background
Regional background concentrations for inorganic species in soils were obtained from surficial
soils in Gila, Maricopa, Pima, Final, and Yuma Counties in Arizona. Each of the U.S. Geolo-
gical Survey (USGS) samples was collected from alluvial materials with a geologic provenance
similar to the Base. The regional ranges of inorganic species concentrations are shown in Table
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2-2. For information regarding elements that were not analyzed by the USGS, normal soil ranges
were obtained from Heavy Metals in Soils (Alloway, 1990). The data in the Alloway report are
based on worldwide averages for uncontaminated soils and have been included to provide addi-
tional perspective for values measured at the Base.

All organics generally associated with anthropogenic activity were considered to be site-related,
with the exception of polynuclear aromatic hydrocarbon (PAH). Background concentrations
were considered for PAHs because these compounds can be naturally distributed throughout the
environment, primarily from the combustion of fossil fuels with subsequent atmospheric disper-
sion and deposition (Gschwend and Kites, 1981; Kawamura and Kaplan, 1983; LaFlamme and
Kites, 1978; Thomas, 1986).

2.3.2 Base-Specific Background
The Parties to the FFA agreed that it was necessary to establish Base-specific background levels
for metals in surface soil as recommended in the OU-1 RIR (IT, 1992a). Locations for samples
were chosen based on evaluation of historic aerial photographs for evidence of past soil distur-
bance, and on a site walkover and visual review of each area. Disturbance from recent activity
was evaluated by examination of the size and type of vegetation present, and by observation of
any indication of human intrusion. The number of locations selected was intended to obtain
statistically significant results compiled from an adequate number of samples. The areas north,
south, and northeast of the runways were designated because they satisfied all criteria (Figure
2-27). It was recognized that the designated areas could contain residual material from jet
exhaust, but other considerations such as prevailing wind direction and the fact that all surface
portions of the Base east of the runways had been disturbed indicated that the selected areas best
represented surface background conditions. Areas off the Base have been more disturbed than on
the Base due to agricultural use, and could have been affected by exhaust from jets and crop-
dusting planes.

The OU-3 FSP addendum (TT, 1993b), and OU-1 RI work plan addendum (IT, 1993c) specified
the exact locations and techniques that were approved by the FFA Parties. Nine surface soil
samples and a duplicate were collected in September 1993, and analyzed for antimony, arsenic,
beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, thallium, and
zinc. The analytical results were averaged to determine a Base-specific background value for
each metal; Base-specific concentrations and the regional range of concentrations detected for
metals in soil are presented hi Table 2-2.
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Table 2-2

Background Inorganic Species Concentrations in Soil
Operable Unit 4

Williams Air Force Base, Arizona

Constituent

Antimony

Arsenic

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Mercury

Nickel

Selenium

Silver

Thallium

Zinc

Soil (mg/kg)

Base-Specific
Range3

NDC (<12)

2.3 to 4.3

NAd

1.0 to 1.6

ND(<1)

16.9 to 24.8

NA

ND (<5)

10.4 to 19.4

ND (<0.2)

15.6 to 24.7

0.21 to 0.24

ND (<2)

ND (<2)

ND(<4)

Regional
Rangeb

<1

2 to 97
_e

1.0 to 1.5

0.01 to 2.0f

15 to 100

—

15 to 200

10 to 100

0.01 to 0.5f

7 to 50

0.1 to 5f

0.01 to-8f

0.1 to0.8f

25 to 150

aThe average soil concentration represents the mean of nine surface soil samples plus
one duplicate collected at Williams AFB in September 1993. The range presents
the low and high values for the ten samples.
bData obtained from surficial soils in Gila, Caricopy, Pima, and Yuma counties.

CND - Not detected.
dNA - Not analyzed because this chemical is not a priority pollutant metal. Base-specific
background samples were analyzed for priority pollutant metals in accordance with the approved
work plan.

e»'-" Not available.
fData obtained from Heavy Metals in Soils (Alloway, 1990).
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1. AREAS A, B, AND C SHOW LOCATIONS FOR SURFACE
SOIL SAMPLES.

2. AREA A WILL BE APPROXIMATELY 100 FEET SOUTH OF
BOUNDARY FENCE IN UNDISTURBED AREA.

3. AREA B WILL BE WITHIN 50 FEET OF BOUNDARY FENCE
IN UNDISTURBED AREA.

4. AREA C WILL BE EAST AND NORTH OF PERIMETER ROAD
BY ABOUT 100 FEET IN UNDISTURBED AREA.
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2.3.3 Contaminant Persistence in the Environment
Contaminant persistence in environmental media is determined by the chemical's ability to move
through a medium, to transfer from one medium to another, and to transform or degrade. These
processes are controlled both by the chemical or element properties and the medium. Migration
to groundwater can occur via water infiltration, dispersion, and diffusion. Sorption of chemicals
onto soil particles or soil organic matter can reduce migration; similarly, chemically or biologi-
cally mediated transformation or degradation of chemicals can reduce migration.

2.3.3.1 Metals
All soils contain naturally-occurring trace levels (background) of most metals; their presence in
soils is not necessarily indicative of contamination. Metals can be transformed (oxidized or
reduced) so that mobility and toxicity are affected; however, metals cannot be biologically
degraded. In the soil, the fate of metals can be found in one or more of the following (Shuman,
1991):

• Dissolved hi soil pore water
• Adsorbed on inorganic soil constituents
• Associated with insoluble soil organic matter
• Occupying exchange sites on inorganic constituents
• Precipitated as pure or mixture of solids.

Metals added to soil react with the soil components hi a variety of interrelated ways. These
reaction mechanisms can generally be classified as inorganic and organic complexation/ specia-
tion, oxidation/reduction reactions, precipitation/dissolution reactions and adsorption/desorption
reactions. The reaction mechanisms and rates both in soils and the water column depend on the
type and amount of organic matter, clay, and hydrous oxides in the soil. Other factors include
soil reaction potential (pH), exchangeable cations, oxidation/reduction potential (Eh), soil/water
composition, infiltration rate, and chemical concentration.

A detailed analysis of metal fate and transport, particularly lead, is presented in Chapter 5.0 of
the OU-4 RIR (IT, 1997a). The methodology for determination of Arizona minimum and site-
specific GPLs is also presented.

2.3.3.2 Organic Compounds
The mobility of organic compounds within soil is affected by chemical processes that are in part
due to a chemical's volatility, octanol-water partition coefficient (a measure of the affinity of a
chemical to partition from water to organic materials), water solubility, and concentration, hi
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general, the more water insoluble a compound is, the more likely it is to adsorb on a sediment or
organic surface. For several groups of compounds (including phenols, phthalates, and mono-
cyclic aromatics such as benzene), volatilization, sorption, and biodegradation are all prominent
processes. The behavior of a PAH was found to be a function of the number of rings present.
Important processes for this class of compound are sorption and aerobic and anaerobic biode-
gradation. The fate of chlorinated pesticides is determined by sorption, volatilization, and/or
bioteansformation.

2.4 Highlights of Community Participation

2.4.1 Ongoing Public Involvement
A community relations plan for the Base was issued in February 1991 (IT, 199 Ic) and updated in
March 1995. This plan listed contacts and interested parties throughout the USAF, government,
and the local community. The plan also established communication channels to ensure timely
dissemination of pertinent information to the surrounding community through mailings, public
announcements in the local newspaper, public meetings, public comment periods, public service
announcements, and the establishment of information repositories in local libraries.

Early in the ERP, the Base established a Technical Review Committee (TRC) to provide review
and offer comment and recommendations on the progress of the cleanup effort. The TRC
included representatives from the USAF and other governmental agencies as well as appointed
representatives from the surrounding communities. Governmental agencies represented included
EPA Region IX, ADEQ, ADWR, and the Maricopa County Department of Health.

With the advent of Base closure, the TRC was expanded to include additional community stake-
holders and is now called the Restoration Advisory Board (RAB). Much the same as a TRC, the
RAB acts as a forum for discussion and exchange of information regarding cleanup between the
installation, governmental agencies and the community. However, because the RAB provides for
an expanded and more diverse membership representing the community, a greater opportunity is
afforded to those directly affected by the cleanup process to participate and provide input. This
input will be especially valuable as decisions are made regarding transfer and end uses of Base
property.

An administrative record that contains the documents relating to investigation and cleanup
activities proposed for the Base has been established and is available for public inspection as part
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of the information repositories at the Williams Gateway Airport Authority Administrative
Offices,5835 South Soffaman Road, Mesa, Arizona, 85212.

2.4.2 Public Involvement Specific to OU-4
The public has been notified of ongoing investigations and results at OU-4 as part of public
meetings for OU-3 and OU-2 amendment.

A public meeting was held on November 18, 1997 to review the actions selected for OU-4 sites.
See Chapter 10.0 for the responsiveness summary of that meeting. The Proposed Plan for OU-4
was issued on October 28,1997.

KN/4258/4258.ROD/8-16-99(16:20 pm) 2-25



3.0 Scope and Role of Operable Unit

As with many Superfund sites, the environmental problems at Williams AFB are complex. As a
result, the US AF has organized the work into the following OUs:

• OU-1 addresses soil and groundwater contamination at the following seven sites:

- Landfill (LF-04)
- Fire Protection Training Area No. 1 (FT-03)
- Northwest Drainage System (SD-10)
- Radioactive Instrumentation Burial Area (RW-11)
- Pesticide Burial Area (DP-13)
- Hazardous Materials Storage Area (SS-01)
- USTs at four area (ST-05, ST-06, ST-07, ST-08).

• OU-2 addresses soil and groundwater at the Liquid Fuels Storage Area (ST-12).
Deep soil at ST-12 was added to OU-2 by OU-2 ROD Amendment 1.

• OU-3 addresses soil and groundwater at the following two sites:

- Fire Protection Training Area No. 2 (FT-02)
- Southwest Drainage System (SD-09) (soil only).

• OU-4 addresses investigations of contamination at the following ten sites:

- Electroplating/Chemical Cleaning Shop (SS-16)
- OWS-POL Yard (SD-18)
- Former Skeet Range at the South Desert Village (SS-19)
- Firing Range/Skeet Range (SS-20)
- Facilities 1020 and 1051 (SS-21)
- ASTs 556 and 557 (ST-22)
- Building 1069 (SS-23)
- BuHding 1010 (SS-24)
- Concrete Hardfill Area (Site LF-26)
- Facility 1004 (SS-33).

• OU-5 addresses removal actions at the folio whig nine sites:

- Airfield USTs (ST-25)
- Paint Shop Leach Field (WP-27)
- Sewage Sludge Trenches (DP-28) (these were included in the OU-1 remedy)
- Prime Beef Yard (SS-29)
- Golf Course Maintenance Area (SS-31)
- Building 1070 (SS-32)
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- Munitions Incinerator (SS-34)
- Concrete Hard Drum Removal Area (LF-26)
- Sewage Sludge Stockpile Area (Area 28).

• OU-6 addresses investigation of contamination at the following sites:

- Old Pesticide/Paint Shop (SS-17)(this was originally investigated under OU-4)
- BPW6(SS-17)
- IWF
- Decontamination Pad at Building 1069.

The remedy selected in this ROD is designed to be consistent with any subsequent remedies and
planned future actions at the Base proposed in all subsequent RODs.
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4.0 Risk Assessment

4.1 Introduction
This section summarizes the baseline human health risk assessment for the sites identified below,
all of which collectively constitute OU-4. The risk assessment was performed as part of the
RI/FS initiated by the US AF under the IRP, in order to determine the risks to human health and
the environment, and to determine whether an RA is necessary at a given site. The details of the
risk assessment are outlined in Chapter 6.0 of the OU-4 RIR (IT, 1997a). The purpose of this
summary is to present the results of the risk assessment which determined the remedial action
objectives for this OU. The risk assessment was conducted in accordance with EPA guidance
documents, including, but not limited to the following: Risk Assessment Guidance for Superfund,
Volume 7, Human Health Evaluation Manual (Part A), Interim Final (EPA, 1989b) and Risk
Assessment Guidance for Superfund Human Health Risk Assessment, U.S. EPA Region IX
Recommendations (EPA, 1989c).

The following sites that are part of OU-4 are addressed in the risk assessment:

• Electroplating/Chemical Cleaning Shop (SS-16)

• OWS-POLYard(SD-lS)

• Facilities 1020, 1051, and Surrounding Areas (SS-21)

• ASTs 556 and 557 (ST-22)

• Building 1069 (SS-23)

• BuHding 1010 (SS-24)

• Concrete Hardfill Area (Site LF-26), exclusive of the Drum Removal Area (Area 3-
05), which was included in OU-5.

The Former Skeet Range at the South Desert Village (SS-19) and the Firing Range/Skeet Range
(SS-20) are included in OU-4. Both sites, however, are primarily contaminated with metallic
lead (e.g., lead shot and bullets) in soil. Because of the lack of guidance on metallic lead risk
assessments, risk assessments could not be performed for these sites, and they are not addressed
herein. Facility 1004 (SS-33) is included in OU-4. As part of Base-wide compliance verification
activities performed in January - March 1997, however, the facility was demolished and
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removed. Because the contamination of concern to human health associated with Facility 1004
consisted of the concrete floor of the facility, the demolition and removal precluded a risk
assessment.

4.2 Identification of Chemicals of Potential Concern
Data collected during the RI were evaluated for use in the risk assessment in accordance with
EPA guidelines. This process includes evaluating sample collection and analytical methods
used, evaluating the quality of the data, and comparing the data to the following screening
criteria:

• Frequency of Detection. Chemicals are eliminated if they were detected
infrequently (5 percent or lower frequency of detection), providing there was no
evidence that infrequent detection reflected a "hot spot" location.

• Risk-Based Screening. Compare concentrations with the EPA (1995a) Region
DC residential PRGs for residential soil; chemicals are excluded from further
consideration if their concentrations are equal to or less than the PRGs. Also, if no
toxicity values for a chemical are available, the chemical is excluded from the list
of PRGs. Arizona HBGLs were not used as screening criteria because the PRGs
are considered sufficiently protective for screening purposes.

• Background. If the mean of the site-influenced values is less than the mean of
the background values, the chemicals are excluded from further considerations. If
the mean of the site-influenced values is marginally greater man its background
mean, a students t-test is performed to determine if the former is statistically greater
than the latter.

• Chemical Specificity. Analytical results that are not specific for a particular
compound are excluded from further consideration, unless toxicity values are
located that reflect sufficiently the toxicity of the chemical (e.g.; JP-4, diesel range
organics [DRO]).

The purpose of this selection process is to first identify those chemicals that are likely to be site-
related, those that are potentially harmful to human health if they are site-related, and lastly, to
evaluate the acceptability of the analytical data for use in the risk assessment (EPA, 1989a).
Details of data evaluation, development of the screening criteria, COPC selection and source-
term concentration estimation are provided in Section 6.2 of the OU-4 RIR (IT, 1997a).

Media of interest for OU-4 include surface soil (samples collected from 0 to 1 foot bgs),
subsurface soil (samples collected at depths greater than 1 foot bgs), and total soil (includes
surface and subsurface samples combined). At Building 1010 (Site SS-24), hexane-saturated
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wipe samples were taken of removable indoor surface stains. Groundwater was not addressed
and no groundwater data were acquired during the OU-4 investigation.

4.2.1 Chemicals of Potential Concern

4.2.1.1 Electroplating/Chemical Cleaning Shop (Facility 1085, Site SS-16)
Chemicals at this site are considered to be in subsurface soil for the purpose of this risk assess-
ment, even though some samples were collected at depths less than 1 foot bgs, because all
samples were collected below a concrete layer. The COPC in subsurface soil for Site SS-16
(Appendix B, Table B-l) are:

• Arsenic
• Chromium.

4.2.1.2 OWS-PQL Yard (Facility 550, Site SD-18)
No surface soil samples were collected at this site. The chemicals detected in subsurface soil
were not selected as COPC because the source-term concentrations of the detected chemicals are
less than their respective PRGs (Appendix B, Table B-2).

4.2.1.3 Facilities 1020, 1051, and Surrounding Areas (Site SS-21)
No subsurface soil samples were collected at this site. No COPC were selected from the surface
soil at this site because the source-term concentrations of the detected chemicals were less than
their respective PRGs (Appendix B, Table B-3).

4.2.1.4 ASTs 556 and 557 (Site ST-22)
No surface soil samples were collected at this site. None of the detected chemicals were selected
as COPC because the chemicals were detected in less than 5 percent of total samples or detected
concentrations were below their PRGs (Appendix B, Table B-4).

4.2.1.5 Building 1069 (Site SS-23)
No COPC were selected from the surface soil data for this site because the source-term
concentrations of the detected chemicals were less than their respective PRGs (Appendix B,
Table B-5). No COPC were selected from the total soil data because the source-term
concentrations of the detected chemicals were less than their respective PRGs (Appendix B,
Table B-6).
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4.2.1.6 Building 1010 (Site SS-24)
Most of the organics detected in surface soil were eliminated as COPC because their source-term
concentrations were less than their respective PRGs (Appendix B, Table B-7). The COPC in
surface soil are:

• Alpha-Chlordane
• Gamma-Chlordane
• Dieldrin.

Most of the organics detected in total soil were eliminated as COPC because their source-term
concentrations were less than their respective PRGs (Appendix B, Table B-8). The COPC hi
total soil are:

• Alpha-Chlordane
• Gamma-Chlordane
• Dieldrin.

Wipe samples of removable surface stains were collected inside Building 1010. All chemicals
were selected as COPC because no screening concentrations are available for chemicals in
removable surface stains (Appendix B, Table B-9).

4.2.1.7 Concrete Hard fill Area (Site LF-26)
Concern at this site was limited to the possible presence of asbestos and PCBs (see Section 3.5.9
of the OU-4 RIR (IT, 1997a). Sampling and analysis of residual soils following cleanup revealed
no asbestos, and all PCB detections were below applicable risk-based .screening levels for
residential soil. Thus, no COPC were selected.

A summary of COPC selected in soil and surface stains for each site at OU-4 is presented in
Table 4-1.

4.2.2 Uncertainties
Uncertainties associated with the collection and laboratory analysis of the sampling data may
impact the results of the selection process. These uncertainties result from the possible
contamination of samples during collection, preparation, or analysis, and normal variation in the
analytical techniques and could result in over- or underestimation of contaminant concentrations.
These uncertainties are minimized by the laboratory validation process.
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Table 4-1

Selected COPC for Sites at OU-4
Williams Air Force Base, Arizona

COPC in Surface Soil
COPC in Total (or
Subsurface) Soil

COPC in Removable Indoor
Surface Dust

Electroplating/Chemical Cleaning (Site SS-16)

NS* Arsenic
Chromium

NS

OWS-POL (SiteSD-18)

NS No COPC NS

Facilities 1020, 1051 and Surrounding Areas (Site SS-21)

No COPC No COPC NS

ASTs 556 and 557 (Site ST-22)

NS* No COPC NS

Building 1069 (Site SS-23)

No COPC No COPC NS

Building 1010 (Site SS-24)

Dieldrin
Alpha-chlordane
Gamma-chlordane

Dieldrin
Alpha-chlordane
Gamma-chlordane

4,4'-DDE
Aldrin
Gamma-BHC
Gamma-chloFdane
Endosulfan sulfate
Endrin ketone

4,4'-DDT
Beta-BHC
Delta-BHC
Alpha-chlordane
Endosulfan I
Endrin
Heptachlor

Concrete Hardfill (Site LF-26)

No COPC No COPC NS

NS = Medium not sampled.
* COPC in subsurface soil for the purpose of the risk assessment.
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4.3 Exposure Assessment
This section presents the estimation of potential exposures of human or environmental receptors
to chemicals found at the site. Exposure is defined as the contact of a receptor with a chemical.
Exposure assessment is the estimation of the magnitude, frequency, and duration of contact for
each identified route of exposure. The magnitude of an exposure is determined by estimating the
amount of chemical available at the receptor exchange boundaries (i.e., lungs, gastrointestinal
tract, or skin) during a specified time period. The general procedure for conducting an exposure
assessment is (EPA, 1989b):

• Characterization of exposure setting
• Identification of potential receptors and exposure pathways
• Estimation of exposure-point concentrations
• Quantification of exposure (where possible).

4.3.1 Receptor Assessment
The objective of the receptor assessment is to identify potential human and environmental
populations that may be exposed to site-related chemicals at the Base under current and future
land-use conditions. The assessment considers both on- and off-Base populations and their
relationship to the potential migration pathways for site-related chemicals.

4.3.1.1 On-Base Land Use
The Base is relatively small when compared to most US AF bases. It was closed on September
30, 1993 and transferred from the Air Force's ATC to the Air Force Base Conversion Agency.
This agency is working with the local community through the RAB and the Williams Redevelop-
ment Partnership. The Partnership has maximized reuse for aviation, education, commercial, and
industrial uses. The Base has been divided into reuse parcels identified as airfield, commercial,
aviation support, air cargo, general industrial, education/research/training, institutional/medical,
and schools. Leases have been negotiated for several industrial areas. ASU has established a
branch campus at the Base. Current and projected future land use for the sites included in OU-4
are summarized in Table 4-2.

4.3.1.2 Off-Base Land Use
The Base is relatively isolated from any large metropolitan area. Located in Maricopa County, it
is surrounded mostly by agricultural land, which has had a long history of intensive uses, pre-
dominantly production of citrus, cotton, and alfalfa. Smaller urban areas such as the City of
Mesa, the Town of Gilbert, and the City of Apache Junction are located 5 to 15 miles northeast
and northwest of the Base. Off-base land use is not expected to change.
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Table 4-2

Land-Use Scenarios, OU-4
Williams Air Force Base, Arizona

Site

Electroplating/Chemical Cleaning (Site SS-16)

OWS-POL(SiteSD-18)

Former Skeet Range at South Desert Village
(SiteSS-19)

Firing Range/Skeet Range (Site SS-20)

Facilities 1020, 1051 (SiteSS-21)

ASTs 556 and 557 (Site ST-22)

Building 1069 (Site SS-23)

Building 1010 (Site SS-24)

Concrete Hardfil! (Site LF-26)

Current Land Use

Industrial

Industrial

Residential

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Future Land Use

Industrial under Williams Gateway Airport, limited access

Same as current under Williams Gateway Airport, limited access

Land use restricted to nonresidential, but occupation of housing allowed after
completion of RA and in accordance with the deed restrictions and the
requirements of the O&M manual

Industrial under Williams Gateway Airport, limited access, deed restricted to
nonresidential

Industrial under Williams Gateway Airport, limited access

Same as current under Williams Gateway Airport, limited access

Same as current under Arizona State University

Deed restricted to nonresidential

Industrial under Williams Gateway Airport, limited access
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The receptors selected for evaluation in the risk assessment include a trespasser, occupational
worker, resident and construction worker (Figures 4-1 and 4-2). These receptors reflect the
current and future land-use scenarios described above. Details regarding the rationale for
selecting the receptors to be evaluated at each site are presented in Section 6.3.5 of the OU-4 RIR
(IT, 1997a).

4.3.2 Identification of Potential Exposure Pathways
For exposures to occur, complete exposure pathways must exist. A complete exposure pathway
requires (EPA, 1989b):

• A source and mechanism for release of the chemical
• An environmental transport pathway
• A point of potential human contact
• An exposure route at the exposure point.

If any one of these four components is absent, then an exposure pathway is incomplete. The
Conceptual Site Model for OU-4 (Figures 4-1 and 4-2) provides a visual overview of all the
potential exposure pathways considered here. Details regarding the rationale for selecting the
potential exposure pathways for each receptor at each site are presented in Section 6.3.5 of the
OU-4 RJR (IT, 1997a).

4.3.3 Quantification of Exposure-Point Concentrations

4.3.3.1 Exposure-Point Concentrations in Soil and Indoor Dust
Potential scenarios include direct (ingestion and dermal) and indirect (inhalation of VOCs/
fugitive dust) exposure pathways for surface and total soil. The source-term concentrations
presented in Tables B-l through B-9 for surface soil, subsurface soil, total soil, and indoor dust
serve as the exposure-point concentrations for direct exposure (incidental ingestion and dermal
contact) for all receptors.

4.3.3.2 Exposure-Point Concentrations in Ambient Air
COPC concentrations in ambient air potentially arise from volatilization of VOCs and emissions
of COPC-bearing dust from soil resulting from activity on the site. COPC concentrations in
ambient air inside a building can arise from resuspension of COPC-bearing removable surface
dust. Presented in the following paragraphs are the models used to estimate exposure-point
concentrations for indirect exposure via ambient air.
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Figure 4-1
Conceptual Site Model For Sites SS-16, SD-18, SS-21, ST-22

OU-4 , Williams Air Force Base
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Figure 4-2
Conceptual Site Model For Sites SS-23, SS-24, LF-26

OU-4 , Williams Air Force Base
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Dust Emissions. Inhalation exposure to paniculate emissions from soils arises from construc-
tion or other site activities that raise dust. Therefore, the most appropriate approach to estimating
chemical concentrations in ambient air is the use of an activity-based dust loading equation (U.S.
Department of Energy [DOE], 1989). Details of the model are presented in Section 6.3.6.2 of the
OU-4 RIR (IT, 1997a).

Volatilization from Soil. Exposure-point concentrations of VOCs in ambient air due to
volatilization from soil are estimated with a chemical-specific soil volatilization factor derived
from an EPA (1991) approved model. Details of the model are discussed in Section 6.3.6.2 of
the OU-4 RIR (IT, 1997a).

4.3.4 Quantification of Chemical Intake
Estimation of chemical intake followed the guidance provided by EPA (1989a) as illustrated by
the following general equation:

CDI=
(BW)(AT)

where:

GDI = chronic daily intake . - —
C = concentration of COPC in medium of interest
IR = contact or intake rate
ET = exposure time
EF = exposure frequency
ED = exposure duration
BW = body weight
AT = averaging time.

Details regarding pathway- and receptor-specific equation refinements and the units of measure-
ment used to quantify exposure are presented in Section 6.3.7 of the OU-4 RIR (IT, 1997a).

IR is a compound term, for dermal exposure to soil or dust, consisting of the surface area of
exposed skin (SA), the amount of soil that adheres to a given area of skin (AF), and the extent to
which chemicals are dermally absorbed from soil (ABS). Among potential residential receptors,
children are often more sensitive than adults because of their behavior (e.g., greater absolute soil
incidental ingestion rate) and physiological characteristics (e.g., soil ingestion rate and inhalation
rate expressed on a body weight basis). Therefore, for some estimates, contact rate, exposure
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duration and body weight are combined to form an age-adjusted soil ingestion factor (IngFadj) or
an age-adjusted inhalation factor (InhFadj) to account for the time that a resident may spend as a
child. The exposure variable values used to quantify GDI are summarized in Table 4-3.

The intake model variables generally reflect 50th or 95th percentile values, which, when applied
to the exposure-point concentrations, ensure that the estimated intakes represent the reasonable
maximum exposure (RME). The RME scenario also accounts for exposures to sensitive
subpopulations such as infants, children, elderly persons, and pregnant and nursing women.

4.3.5 Uncertainties
There are several sources of uncertainty hi the exposure assessment process that may impact the
risk assessment. These include: current and future land-use assumptions, accuracy and precision
of the models to estimate exposure-point concentrations, evaluation of exposure pathways, and
exposure parameter values. A detailed .discussion of uncertainties is given in Section 6.6 of the
OU~4RIR(rr, 1997a).

4.4 Toxicity Assessment

4.4,1 Purpose of the Toxicity Assessment
The toxicity assessment provides information regarding the type and severity of adverse health
effects that could result from exposure to COPCs and a measure of the dose-response relation-
ship for each chemical. These dose-response relationships for oral, inhalation, and dermal
toxicity are expressed quantitatively as slope factors (SF) and reference doses (RfD).

SFs, or cancer potency factors, are developed by the EPA for estimating excess incremental
lifetime cancer risks (ILCR) associated with exposure to potentially carcinogenic chemicals.
SFs, which are expressed in units of (mg/kg-day)"1, are multiplied by the estimated GDI of a
potential carcinogen, in mg/kg-day, to estimate an upper-bound of the ILCR associated with
exposure at that intake level. "Upper bound" reflects the conservative estimate of the risks
calculated from the SF. This approach makes underestimation of the actual cancer risk highly
unlikely. SFs are derived from the results of human epidemiological studies or chronic animal
bioassays to which animal-to-human extrapolation has been applied.

RfDs are developed by the EPA for indicating the potential for adverse noncancer health effects
from exposure to chemicals. RfDs, which are expressed in units of mg/kg-day, are estimates of
chronic daily exposure levels for humans, including sensitive individuals. Estimated intakes of
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Table 4-3

Variables Used to Estimate Potential Chemical Intakes
and Contact Rates for Receptors3, OU-4

Williams Air Force Base, Arizona

(Page 1 of 2)

Pathway
Variable

Occupational
Worker

Construction
Worker

School Age
Trespasser Residential

General Parameters Used in AH Intake Models

ED (years)

ED, (years)

EDC (years)

EF (days/year)
fr(unitless)

BW(kg)

BW.M
BWc(kg)

AT-Noncancer (days)
AT-Cancer (days)

25

NA

NA

250

NA

70

NA

NA

9125

25550

1

NA

NA

250

NA

70

NA

NA

365

25550

12

NA

NA

168

NA

42

NA

NA

4380

25550

NA

30

6

350

0.5

70

70

15

10950

25550

inhalation of VOCs and Resuspended Dust from Soil

IR, (m3/hour)

IRA,, (m3/day)

IRA,, (m3/day)

lnhFadi (m3-yr/kg-day)

ET (hours/day)

2.5

NA

NA

NA

8

2.5

NA

NA

NA

8

3.2

NA

NA

NA

1.4

NA

20

10

10.9

8

Incidental Ingestion of Soil

IRS (mg/day)

IRSa (mg/day)

IRSC (mg/day)

lngFadi (mg-yr/kg-day)

50

NA

NA

NA

158

NA

NA

NA

100

NA

NA

NA

NA

100

200

114.3

Dermal Contact with Soil

SA, (cm2)

SA,

SA« (cm2)

3200

840

NA

6100

2000

NA

2300

2700

NA

NA

NA

3500
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Table 4-3

Variables Used to Estimate Potential Chemical Intakes
and Contact Rates for Receptors3, OU-4

Williams Air Force Base, Arizona

(Page 2 of 2)

Pathway
Variable

SAsc(cm2)

SFSadi (mg-yr/kg-day)
AF (mg/cm2)

ABS (unitless)

Occupational
Worker

NA

NA

0.2

CSV

Construction
Worker

NA

NA

0.2

CSV

School Age
Trespasser

NA

NA

0.2

CSV

Residential

1300

344

0.2

CSV

"See Sections 6.3.7 and 6.3.8, and Table 6-14 of OU-4 RIR(IT, 1997) for justification and references for
the variable values.

NA = Not applicable.
csv = Chemical-specific value.
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chemicals from environmental media (e.g., the amount of a chemical ingested from contaminated
soil) can be compared to the RfD. RfDs are derived from human epidemiological studies or
animal studies to which uncertainty factors are applied (i.e., to account for the use of animal data
to predict effects on humans). These uncertainty factors help ensure that the RfDs will not
underestimate the potential for adverse noncancer effects to occur.

The sources of these values are generally the Integrated Risk Information System (IRIS) (EPA,
1997) and the Health Effects Assessment Summary Tables (HEAST) (EPA, 1995b). The toxicity
information is summarized in Tables 4-4 and 4-5.

Dermal toxicity values are derived from the corresponding oral values, provided there is no
evidence to suggest that dermal exposure induces exposure route-specific effects that are not
appropriately modeled by oral exposure data. In the derivation of dermal toxicity values, the oral
value is adjusted by the gastrointestinal absorption factor (GAP), expressed as a decimal fraction.
The resulting dermal toxicity value is based on absorbed dose. This derivation is appropriate,
because dermal doses are expressed as absorbed rather than exposure or contact doses. The
dermal toxicity values are presented in Table 4-6.

4.4.2 Uncertainty
Considerable uncertainty is associated with the qualitative (hazard assessment) and quantitative
(dose-response) evaluations of a toxicity assessment. Hazard assessment of carcinogenicity is
evaluated as a weight-of-evidence determination. Positive animal cancer test data suggest that
humans also contain tissue(s) that may manifest a carcinogenic response; however, the animal
data cannot necessarily be used to predict the target tissue in humans. In the hazard assessment
of noncancer effects, however, positive animal data suggest the nature of the effects (i.e., the
target tissues and type of effects) anticipated in humans (EPA, 1989c). Uncertainty is decreased
when similar effects are observed across species, strain, sex, and exposure route; when the
magnitude of the response is clearly dose-related; when pharmacokinetic data indicate a similar
fate in animals and humans; when postulated mechanisms of toxicity are similar for humans and
animals; and when the COPC is structurally similar to other chemicals for which the toxicity is
more completely characterized.

There are many sources of uncertainty in the dose-response evaluation for cancer (i.e., com-
putation of a slope factor or unit risk) and noncancer effects (i.e., computation of an RfD). First
is the uncertainty regarding interspecies (animal-to-human) extrapolation. Second is the
uncertainty regarding intraspecies, or individual, variation. Most toxicity experiments are
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Table 4-4

Summary of Slope Factors (SF) for COPCa, OU-4
Williams Air Force Base, Arizona

(Page 1 of 2)

Constituent
Oral Slope Factor (SF)

(mg/kg-day)'1 Weight of Evidence
Inhalation Slope Factor (SF)

(mg/kg-day)-1 Weight of Evidence

METALS

Arsenic

Chromium VI

1.5

NL

A

NL

15.1

42.0

A

A

ORGANICS

Aldrin

Beta-BHC

Deita-BHCc

Gamma-BHC (Lindane)

Alpha-chlordane

Gamma-chlordane

DDE

DOT

Dieldrin

Endosulfan I

Endosulfan Sulfate

Endrin
Endrin Ketone

Heptachlor

17

1.8

1.8

1.3

1.30

1.30

0.34

0.34

16.0

NL

NL

NL

NL

4.50

B2

C

B2

B2-C

B2

B2

B2

i B2

B2

NA

NA

NA

NA

B2

17

1.8

1.8

NL

1.29

1.29

NL

0.34

16.1

NL

NL

NL

NL

4.55

B2

C

B2

NA

B2

B2

NA

B2

B2

NA

NA

NA

NA

B2
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Table 4-4

Summary of Slope Factors (SF) for COPCa, OU-4
Williams Air Force Base, Arizona

(Page 2 of 2)

Constituent

Hexacholorobenzene

Pentachlorophenol

Oral Slope Factor (SF)
(mg/kg-day)'1

1.60

0.12

Weight of Evidence

B2

B2

Inhalation Slope Factor (SF)
(mg/kg-day)-1

1.61

NL

Weight of Evidence

B2

NL

NL = Not listed.
NA = Not applicable
8 Details of the cancer assessment are presented in Section 6.4.1 and Table 6-16 of the OU-4 RIR (IT, 1997).
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Table 4-5

Summary of Reference Doses (RfD) for COPCa, OU-4
Williams Air Force Base, Arizona

(Page 1 of 2)

Constituent

Oral Reference
Dose (RfD)
(mg/kg-day) Target Organ Uncertainty Factor

Inhalation Reference
Dose (RfD)
(mg/kg-day) Target Organ

Uncertainty
Factor

METALS

Arsenic

Chromium VI

3.00x10^

5.00X10'3
Skin

ND

3

500

NL

NL

NL

NL

NL

NL

ORGANICS

Aldrin

Gamma-BHC

Alpha-chlordane

Gamma-chlordane

Dieldrin

DDE

DOT

Endosulfan I

Endosulfan Sulfate

Endrin

Endrin Ketone

Heptachlor

3x10'5

SxlO-4

6x10'5

6x10'5

5x10'5

NL

SxKT4

6.00 x 10'3

6.00 x10'3

3.00x10-"

3.00 X10"4

5x10^

Liver

Liver

Liver

Liver

Liver

NA

Liver

Kidney j

Kidney

Nervous System

Nervous System

Liver

1000

1000

1000

1000

100

NA

100

100

100

100

100

300

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NA

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

NA

NL

NL

NL

NL

NL

NL
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Table 4-5

Summary of Reference Doses (RfD) for COPCa, OU-4
Williams Air Force Base, Arizona

(Page 2 of 2)

Constituent

Hexacholorobenzene

Pentachlorophenol

Oral Reference
Dose (RfD)
(mg/kg-day)

8x10-"

3x10'2

Target Organ

Liver

Fetus

Uncertainty Factor

100

100

Inhalation Reference
Dose (RfD)
(mg/kg-day)

NL

NL

Target Organ

NL

NL

Uncertainty
Factor

NL

NL

ND - Not determined.
NL - Not listed.
a Details of the noncancer assessment are presented in Section 6.4.2 and Table 6-17 of the OU-4 RIR (IT, 1997).
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Table 4-6

Summary of Dermal Reference Doses
and Dermal Cancer Slope Factors3

Williams Air Force Base, Arizona

Constituent GAP

Oral
Reference
Dose (RfD)
(mg/kg-day)

Oral Factor
(SF)

(mg/kg-day)

Dermal
Reference
Dose (RfD)
(mg/kg-day)

Dermal Slope
Factor (SF)

(mg/kg-day)-1

METALS

Arsenic

Chromium VI

0.95

0.05

3.00e-04

5.00e-03

1.5

NL

2.85e-04

2.50e-04

1.586+00

NA

ORGANICS

Aldrin

Beta-BHC

Delta-BHC

Gamma-BHC
(Lindane)

Alpha-chlordane

Gamma-chlordane

DDE

DOT

Dieldrin

Endosulfan 1

Endosulfan Sulfate

Endrin

Endrin Ketone

Heptachlor

Hexacholorobenzene

Pentachlorophenol

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

3.00e-05

NL

NL

S.OOe-04

6.00e-05

6.00e-05

NL

5.00e-04

5.00e-05

6.006-03

6.00e-03

S.OOe-04

S.OOe-04

5.00e-04

S.OOe-04

3.00e-02

17

1.8

1.8

1.3

1.30

1.30

0.34

0.34

16.0

NL

NL

NL

NL

4.50

1.60 •

0.12

2.70e-05

NL

NL

2.70e-04

5.40e-05

5.40e-05

NL

4.506-04

4.50e-05

5.40e-03

5.406-03

2.706-04

2.706-04

4.50e-04

7.206-04

2.706-02

1.89e+01

2.00e+00

2.00e+00

1.44e+00

1.44e+00

1.44e+00

3.78e-01

3.78e-01

1.78e+01

NA

NA

NA

NA

5.00e+00

1.786+00

1.336-01

aDetails regarding selection of GAP and derivation of dermal toxicity values are provided in Sections 6.4.3,
6.4.4, and Table 6-18 of the OU-4 RIR (IT, 1997).

NA = Not applicable because oral toxicity value not listed.
NL = Oral toxicity values not listed.
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performed with animals that are very similar in age and genotype, so that intragroup biological
variation is minimal, but the human population of concern may reflect wide heterogeneity
including unusual sensitivity to the COPC. Third, uncertainty arises from the quality of the key
study (from which the quantitative estimate is derived) and the database.

4.5 Risk Characterization

4.5,1 Methodology
The risk characterization is a quantitative estimate of the potential health risks associated with
the intake of COPC at OU-4. ILCRs are determined by multiplying the GDI with the SF. The
resultant risks are probabilities that are generally expressed in scientific notation (e.g., 1 x 10"6).
An ILCR of 1 x 10"6 indicates that, as a plausible upper bound, an individual has a one-in-one-
million chance of developing cancer as a result of site-related exposure to a carcinogenic COPC
over a 70-year lifetime under the specific exposure conditions evaluated for the site.

Potential concern for noncancer effects of a single COPC in a single medium is expressed as the
hazard quotient (HQ), or the ratio of the estimated intake derived from the COPC concentration
hi a given medium to the COPC's RfD. By adding the HQs for all contaminants within a
medium or across all media to which a given receptor may reasonably be exposed, the hazard
index (HI) can be calculated. The HI provides a useful reference point for gauging the potential
significance of multiple contaminant exposures within a single medium or across media.

In addition, a screening level risk evaluation estimates cancer risk and noncancer hazard for a
hypothetical residential receptor exposed to surface and/or subsurface soil. The residential
evaluation is presented as a screening level evaluation, rather than a typical baseline risk
assessment evaluation because residential exposure is not plausible for most sites, and the
evaluation is performed largely to determine if land-use restrictions are needed on any parcel.
Also, the default assumptions used by EPA (1995a) to derive the Region IX PRGs are used
without modification; i.e., there is no need to introduce site-specific variable values.

The screening level residential evaluation consists of two steps:

• Screening against frequency of detection and background (Section 4.2) to select
chemicals included in the residential scenario evaluation.
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• Dividing the source-term concentrations by the PRGs (separate evaluations are
performed for cancer and noncancer endpoints), and multiplying the result by the
target risk (10"6) or target HI (1) of the PRO. The products are then summed to
estimate total site cancer risk and total site HI.

The screening level ILCR must not exceed 10"6 and the HI must not exceed 1 for a parcel to be
released without restriction for residential use (ADEQ, 1996). Further details and the quantita-
tive screening risk/hazard estimates are provided in Sections 6.5.1.3 and 6.5.2.10 of the OU-4
RIR (IT, 1997a). The quantitative estimates are compiled in Table 4-7 and conclusions are
presented below.

4.5.2 Risk Characterization Results and Discussion

4.5.2.1 Electroplating/Chemical Cleaning Shop (Facility 1085, Site SS-16)
As shown in Figure 4-1, there are no plausible receptors at this site for the current land-use
scenario, and the construction worker exposed to subsurface soil is the only plausible receptor for
the future land-use scenario. ILCRs and His for the construction worker at this site are presented
in Tables B-10 and B-11, respectively. From Table B-10 it is seen that the total site ILCR of 1.2
x 10"6 is below the limit of 10"4 that is acceptable to ADEQ (1996) for nonresidential land use.
From Table B-11 it is seen that the total site HI for the construction worker is 5.5 x 10"2, less than
the acceptable limit of 1.0 (ADEQ, 1996).

As noted in Table 4-7, the residential screening level ILCR is 6.9 x 10"6, which exceeds the 10"6

limit for unrestricted release for residential development (ADEQ, 1996). It is concluded that
COPC at this site do not pose an unacceptable hazard or risk to plausible human receptors for
non-residential land use.

4.5.2.2 OWS - POL Yard (Site SD-18)
No COPC were selected in subsurface soil at this site; therefore, it is concluded that the chemi-
cals in soil at this site do not pose an unacceptable hazard or risk to human health under the
current and future land-use conditions. As noted in Table 4-7, the residential screening level
ILCR and HI do not exceed the residential standards (ADEQ, 1996). It is concluded that this site
does not pose unacceptable risk or hazard under residential and non-residential land use
conditions.
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Table 4-7

Summary of Residential Screening Level Risks/Hazards
for Sites at OU-4

Williams Air Force Base, Arizona

Site / Medium

Electroplating/Chemical Cleaning (Site SS-16) /
Subsurface Soil

OWS-POL (Site SD-18) / Subsurface Soil

Facilities 1020, 1051 and Surrounding Areas (Site SS-21)
/ Surface Soil

ASTs 556 and 557 (Site ST-22) / Subsurface Soil

Building 1069 (Site SS-23) / Surface Soil

Building 1069 (Site SS-23) / Total Soil

Building 1010 (Site SS-24) / Surface Soil

Building 1010 (Site SS-24) /Total Soil

Concrete Hardfill (Site LF-26)

Total Site ILCR

6.9 X10"6

3.9 x10'9

9.8 x10'7

0.0 x 10*°

1.8 x10'9

1.8 x10'9

1.3X10-5

1.1 X10-5

Total Site HI

3.0 x10'1

2.7 x10'2

4.2 X10"5

7.1 x 10-3

5.4 x10'1

4.0 x10'2

7.4 x10'1

6.7 x10'1

Not evaluated; PCB levels below ADEQ
health-based guidance levels (see Section
4.2.1.7).

ILCR = Incremental Lifetime Cancer Risk
HI = Hazard Index
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4.5.2.3 Facilities 1020, 1051, and Surrounding Areas (Site SS-21)
No COPC were selected in surface soil at this site; therefore, it is concluded that the chemicals in
soil at this site do not pose an unacceptable hazard or risk to human health under the current and
future land-use conditions. As noted in Table 4-7, the residential screening level ILCR and HI do
not exceed the residential standards. Because of a concern by ADEQ about residual
contamination from spent bullets on the ground surface, the site may pose an unknown risk or
hazard under residential land use conditions.

4.5.2.4 ASTs 556 and 557 (Site ST-22)
No COPC were selected in subsurface soil at this site; therefore, it is concluded that the
chemicals in soil at this site do not pose an unacceptable hazard or risk to human health under the
current and future land-use conditions. As noted in Table 4-7, the residential screening level
ILCR and HI do not exceed the residential standards (ADEQ, 1996). It is concluded that this site
does not pose unacceptable risk or hazard under residential and non-residential land use
conditions.

4.5.2.5 Building 1069 (Site SS-23)
No COPC were selected in surface soil or total soil at this site; therefore, it is concluded that the
chemicals in soil at this site do not pose an unacceptable hazard or risk to human health under the
current and future land-use conditions. As noted in Table 4-7, the residential screening level
ILCR and HI for either surface or total soil do not exceed the residential standards (ADEQ,
1996). It is concluded that this site does not pose unacceptable risk or hazard under residential
and nonresidential land use conditions.

4.5.2.6 Building 1010 (Site SS-24)
As shown in Figure 4-2, the occupational worker is a receptor under the current and future land-
use scenario. The construction worker and the school-age trespasser are receptors under the
future land-use scenarios.

JLCRs and His for the construction worker exposed to total soil and concrete stains (wipe
samples) under the future land-use scenario at this site are presented in Tables B-10 and B-l 1,
respectively. From Table B-10 it is seen that the total site ILCR of 2.6 x 10"6 is below the limit of
10"4 that is acceptable to ADEQ (1996) for nonresidential land use. From Table B-l 1 it is seen
that the total site HI for the construction worker is 3.3 x 10"1, less than the acceptable limit of 1.0
(ADEQ, 1996).
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ILCRs and His for the occupational worker exposed to surface soil and concrete stains under
current and future land-use scenarios at this site are presented in Tables B-12 and B-13
respectively. From Table B-12 it is seen that the total site ILCR of 2.9 x 10~5 is below the limit of
10"4 that is acceptable to ADEQ (1996) for nonresidential land use. From Table B-13 it is seen
that the total site HI for the occupational worker is 1.4 x 10"1, less than the acceptable limit of 1.0
(ADEQ, 1996). Risks to this receptor under current and future land-use scenarios are identical
because the exposure-point concentrations are the same for both the scenarios.

ILCRs and His for the school-age trespasser exposed to surface soil and concrete stains under the
future land-use scenario at this site are presented in Tables B-14 and B-15, respectively. From
Table B-14 it is seen that the total site ILCR of 4.4 x 10'5 is below the limit of lO^4 that is accep-
table to ADEQ (1996) for nonresidential land use. From Table B-15 it is seen that the total site
HI is 4.1 x 10'1, less than the acceptable limit of 1.0 (ADEQ, 1996).

As noted in Table 4-7, the residential screening level ILCR is 1.3 x 10"5 for surface soil and 1.1 x
10"5 for total soil, which exceed the 10"6 limit for unrestricted release for residential development
(ADEQ, 1996). It is concluded that COPC at this site do not pose an unacceptable hazard or risk
to plausible human receptors for non-residential land use. Because this site has acceptable risks
only under the nonresidential scenario, the Air Force will initiate institutional controls, such as a
VEMUR and a deed restriction, as an RA on this site.

4.S..2.7 Concrete Hardfill Area (Site LF-26)
PCBs in residual soil are the only chemicals of interest at this site. No COPC were selected
because all PCB detections were below applicable risk-based screening levels for residential soil.
It is concluded that this site does not pose unacceptable risk or hazard for non-residential or
residential land use.

4.6 Uncertainties
A risk assessment is an integrated evaluation of historical, chemical, analytical, environmental,
demographic, and lexicological data that are as site-specific as possible. Uncertainty plays a
major role in the final results of a risk assessment and exists at every stage of the risk assessment.
Following is a list of some of the major sources of uncertainty in the OU-4 risk assessment:
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• Projected future land-use assumptions

• Source-term concentrations, due to variations in the sample analytical results

• Input values for environmental fate and transport models

• Input values for exposure assessment models

• Accuracy with which the fate and transport and .the exposure models themselves
represent environmental processes and the behavior of the hypothetical receptors

• High-to-low dose and interspecies extrapolations for dose-response relationships.

, It is not possible to eliminate all uncertainty; thus, to niinimize the possibility of underestimating
risk, each step is biased toward health-protective estimations. For example, the RME scenario
uses upper-bound values for environmental medium contact rates (e.g., soil ingestion, air
inhalation, and dermal contact rates), exposure frequency and exposure duration, ensuring risk
estimates that are biased toward conservatism.

The toxicity values are also biased toward conservatism. Worst-case assumptions are used
regarding human sensitivity and the adversity of observed effects in the derivation of RfDs for
noncancer effects. The SFs for cancer reflect an upper limit on the dose-response relationship,
resulting in an upper-bound estimate on risk.

Because each step builds on the previous one, this biased approach mathematically compounds,
and should more than compensate for, risk assessment uncertainties. In addition, these
calculations do not represent currently existing or expected future exposure or health risks.
Rather, they are estimates of potential risk only if all of the conservative exposure assumptions
are realized.

This qualitative discussion of uncertainty is not intended to discredit the calculated results, but to
point out that risks are calculated for a specific hypothetical scenario under well defined con-
straints. Recognition of uncertainties is fundamental to the proper use of these results in guiding
remedial action decision making.
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5.0 Description of Alternatives

Sampling results have confirmed that COPC at certain sites within OU-4 are present at levels that
do not pose any unacceptable risk or hazard to human health or the environment, as substantiated
in Section 2.2.9 and Chapter 4.0. Remedial alternatives were not developed for the following
five sites because no RA is necessary:

• OWS - POL Yard (Facility 550, Site SD-18)
• ASTs 556 and 557 (Site ST-22)
• Building 1069 (Site SS-23)
• Concrete Hardfill Area (Site LF-26)
• Facility 1004 (Site SS-33).

The OU-4 FS Report (IT, 1997b) documents the screening and evaluation of initial remedial
alternatives for the four OU-4 sites where COPC remain at levels that do pose an unacceptable
risk or hazard to human health or the environment

Remedial alternatives that were retained for the following sites by the OU-4 FS screening process
will be presented in this section:

• Former Skeet Range at the South Desert Village (Site SS-19)
• Firing Range (Facility 927, part of Site SS-20)
• Electroplating/Chemical Cleaning Shop (Facility 1085, Site SS-16)
• Building 1010 (Site SS-24).

In addition, actions recommended for the following sites that were not retained by the OU-4 FS
screening process will be presented:

• Former Skeet Range (part of Site SS-20)
• Facilities 1020 and 1051 (Site SS-21)

5.1 Former Skeet Range at the South Desert Village (Site SS-19)

5.1.1 Quantity and Composition of Media to be Treated
The aerial extent of lead shot-contaminated soil at the South Desert Village has been estimated in
the OU-4 FS Report (IT, 1997b) based on cleanup levels of 400 mg/kg lead in bare surface soil
(4400 mg/kg) (Figure 5-1), and of 5,000 mg/kg lead hi bare surface soil (+5,000 mg/kg) (Figure
5-2). The total volume of contaminated soil based on excavating the 4400 mg/kg area to a depth
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of six inches below current surface was calculated to be 13,115 cubic yards (yd3). The total
volume of contaminated soil based on excavating the +5,000 mg/kg area to a depth of six inches
below current surface was calculated to be 4,047 yd3.

5.1.2 Remedial Alternatives
The following remedial alternatives for surface soil cleanup at the South Desert Village remained
after secondary screening in the OU-4 FS Report (IT, 1997b):

• Alternative SS19-1: No Action
• Alternative SS 19-3: Excavation, Off-Site Disposal, and Institutional Control
• Alternative SS 19-4: Excavation, Desert Landscaping, and Institutional Control
• Alternative SS19-5: Excavation, Lead Mining, and Institutional Control.

5.1.2.1 Alternative SS19-1: No Action
The no-action alternative is presented as a remedial alternative in accordance with CERCLA
guidance (EPA, 1989a) to serve as a baseline for comparison with other alternatives.

Source Treatment Component Alternative SS19-1 does not incorporate a treatment
component that would result in a permanent reduction of the toxicity or volume of soil contami-
nants, therefore it does not provide any direct reduction in risk to human health. This alternative
would leave approximately 13,115 yd3 of +400 mg/kg lead-contaminated soil in place with no
additional means to prevent human exposure. This alternative prohibits future land use, and
would not reduce the long-term environmental impact. Because contaminants would remain in
the soil at concentrations greater than PRGs, a site review would be conducted every five years as
required by Section 300.430 of the NCP.

Source Containment Component. Alternative SS19-1 does not incorporate a containment
component that would restrict the migration of contaminants from soil to groundwater. Sampling
performed during the OU-4 RI, however, has documented that lead in surface soil contamination
at the South Desert Village has not leached and migrated below the zone of contamination.

Groundwater Component. Alternative SS19-1 does not incorporate a groundwater treatment
component. Sampling performed during the OU-4 RI, however, has documented that lead in
surface soil contamination at the South Desert Village has not leached and migrated below the
zone of contamination.
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General Components. No institutional controls will be utilized in the implementation of this
alternative. There are no technical or administrative issues that would affect the implementation
of this alternative.

The initial risk in implementing Alternative SS19-1 is very low because no RA that could create
potential exposure would be taken at the site. The residual risk for Alternative SS19-1 is higher
than for all other alternatives because no action would be taken to limit exposure of
contaminants.

There are no capital costs associated with Alternative SS19-1. The estimated net present worth
cost of Alternative SS19-1 is $92,000 (Appendix C, Table C-2A). Because the no-action
alternative has an indeterminate time frame, the present worth cost was based on the thirty-year
time period recommended by CERCLA guidance (EPA, 1989a). Costs of O&M, which represent
the five-year increment cost of site reviews, are $18,000.

Compliance with Applicable or Relevant and Appropriate Requirements (ARAR).
Because this alternative does not incorporate any active remedial measures, ARARs are not
applicable.

5.1,2.2 Alternative SS19-3: Excavation, Off-Site Disposal, and Institutional
Control

Source Treatment Component. Alternative SS19-3 would involve excavation of the +400
mg/kg lead area as outlined in Figure 5-1 to a depth of six inches. Soil that is covered by houses,
asphalt, concrete, etc., and presents no pathway for exposure, would not be excavated. The
estimated total volume of soil to be excavated is 13,115 yd3. Once excavated, soil would be
transported in covered trucks to a licensed, off-site landfill for permanent disposal. Clean soil
would be imported and maintained at a thickness of no less than six inches to return the site to
original grade, and to serve with the roadways, sidewalks, house foundations and slabs, paved
parking areas and concrete patio areas as a protective cap for remaining contaminated soil (i.e.,
that soil deeper than six inches). This protective cap is the engineering control.

Institutional control measures would include an approved O&M Manual (Appendix A-3) that
specifies procedures for maintenance of the protective cap, and a deed restriction and VEMUR
that would be placed on the excavated/restored site. The deed restriction and VEMUR specify
land-use restrictions, but indicate that the property can be inhabited by humans provided that
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frequent and repeated contact with contaminated soil has been limited through the use of a
protective cap .consisting of the clean soil barrier, roadways, sidewalks, house foundations and
slabs, paved parking areas, and concrete patio areas. Requirements specified in the O&M
Manual will be enforced by the owner to minimize frequent and repeated contact with lead-
contaminated soil.

Source Containment Component. Alternative SS19-3 does not include a containment
component for contaminated soil. Although all surface soil with lead concentrations above PRGs
will be removed, residual contamination in deeper soil will remain. Sampling performed during
the OU-4 RI, however, has documented that lead in surface soil contamination at the South
Desert Village has not leached and migrated below the zone of contamination.

Groundwater Component. Alternative SS19-3 does not incorporate a groundwater treatment
component. Sampling performed during the OU-4 RI, however, has documented that lead in
surface soil contamination at the South Desert Village has not leached and migrated below the
zone of contamination.

General Components. The excavation of the contaminated surface soil could be
implemented with proper planning.

The initial risk in implementing Alternative SS 19-3 is low, and is associated with worker
exposure to fugitive lead dust. This can be minimized by requirements to control releases. The
residual risk for-Alternative SS19-3 is very low, because all accessible contaminated soil with
values higher than PRG will have been removed.

Costs associated with Alternative SS19-3 primarily consist of excavation, transportation, and
disposal fees. The initial capital cost, assuming nonhazardous waste disposal is $1,386,000
(Appendix C, Table C-2C). The O&M costs for this alternative, including deed restriction and
VEMUR placement, semiannual site surveys to assess the integrity of the replacement soil cap,
and five-year site reviews, are $136,000. The net present worth of this alternative is $1,522,000.

Compliance with ARARs. All applicable location-specific ARARs for this alternative are
listed in Appendix D, Table D-l. Applicable action-specific ARARs are listed in Appendix D,
Table D-2. Applicable chemical-specific ARARs are listed in Appendix D, Table D-3.
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The chemical-specific ARARs for lead shot-contaminated soil are represented by a HBGL of 400
mg/kg based on ADEQ interim soil remediation standards (AJDEQ, 1996). The identification and
development of criteria to be considered (TBC) for lead shot is presented in Chapter 2.0 of the
OU-4 FS Report (IT, 1997b). EPA guidance on residential lead contamination levels in soil
(EPA, 1994) list action levels of 400 mg/kg that are adopted as TBC in the OU-4 FS Report (JT,
1997b).

This alternative will comply with the chemical-specific ARAR and the TBC criteria for lead .shot
because all surface soil containing lead concentrations greater than 400 mg/kg will be removed
and replaced with a protective barrier of clean soil.

Compliance with the location-specific ARARs pertaining to the National Historic Preservation
Act (NHPA) and the Archeologic Resources Protection Act (ARPA) (Appendix D, Table D-l)
will be met by following the dictates of the Programmatic Agreement (USAF, 1995), signed in
1995 by the Air Force, the State Historic Preservation Officer (SHPO), and the Advisory Council
on Historic Preservation. Compliance with the ARAR pertaining to the Native American Graves
Protection and Repatriation Act (NAGPRA) (Appendix D, Table D-l) will be met by following
the plan of action prepared by the Air Force (USAF, 1997).

An action-specific ARAR (Appendix D, TableD-2) pertaining toInterimSoil Remediation
Standards requires the placement of a VEMUR when remediation results in contamination being
left on site above a residential HBGL, but equal to or below a nonresidential HBGL. In addition,
utilization of an engineering control (i.e., a protective cap) to reduce or eliminate exposure to a
contaminant is acceptable only under a nonresidential scenario, and requires the placement of a
VEMUR. Compliance with this ARAR will be met by the placement of the protective cap over
remaining lead contamination above 400 mg/kg, by recording a VEMUR on the site, and by
rec[uiring adherence to approved O&M practices to protect and monitor the protective cap.
Compliance with other action-specific ARARs (Appendix D, Table D-2) will be met. A permit
to generate fugitive dust will be required by Maricopa County.

5.1.2.3 Alternative SS19-4: Excavation, Off-Site Disposal, Desert Landscaping,
and Institutional Control

Source Treatment Component. Alternative SS19-4 would involve the excavation of the
+5,000 mg/kg lead area as outlined in Figure 5-2 to a depth of six inches. Soil that is covered by
houses, asphalt, concrete, etc., and presents no pathway for exposure, would not be excavated.
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The estimated total volume of soil to be excavated is 4,047 yd3. Once excavated, soil would be
transported in covered trucks to a licensed, off-site landfill for permanent disposal. Clean soil
would be imported to return the site to original grade, and a cap consisting of three inches of
crushed granite will be installed over the excavated area and the remaining +400 mg/kg area.
Desert vegetation would be planted to complete and protect the excavated area. The unexcavated
area would be covered by the roadways, sidewalks, house foundatuions and slabs, paved parking
areas and concrete patio areas. All of the foregoing would constitute the protective cap and an
engineering control.

Institutional control measures would include an approved O&M Manual that specifies
procedures for maintenance of the protective cap, and a deed restriction and VEMUR that would
be placed on the excavated/restored site. The deed restriction and VEMUR would specify land-
use restrictions, but indicate that the property can be inhabited by humans provided that frequent
and repeated contact with contaminated soil has been limited through the use of a protective cap
consisting of the clean soil/crushed granite/desert vegetation barrier, roadways, sidewalks, house
foundations and slabs, paved parking areas and concrete patio areas.

Source Containment Component. Alternative SS19-4 does not include a containment
component for contaminated soil. Although all surface soil with lead concentrations above 5,000
mg/kg will be removed, lesser residual contamination will remain. Sampling performed during
the OU-4 RI, however, has documented that lead in surface soil contamination at the South
Desert Village has not leached and migrated below the zone of contamination.

Groundwater Component. Alternative SS19-4 does not incorporate a groundwater treatment
component. Sampling performed during the OU-4 RI, however, has documented that lead in
surface soil contamination at the South Desert Village has not leached and migrated below the
zone of contamination.

General Components. The excavation of the contaminated surface soil could be
implemented with proper planning.

The initial risk in implementing Alternative SS19-4 is low, and is associated with worker
exposure to fugitive lead dust. This can be minimized by requirements to control releases. The
residual risk for Alternative SS19-4 is low, because accessible highly-contaminated soil will have
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been removed, and moderately-contaminated soil will have been covered with crushed granite
and desert vegetation.

Costs associated with Alternative SS19-4 primarily consist of excavation, transportation,
disposal, and landscaping fees. The initial capital cost, assuming nonhazardous waste disposal is
$1,342,000 (Appendix C, Table C-2D). The O&M costs for this alternative, including placement
of the deed restriction and VEMUR, crushed granite, landscaping and maintenance, semiannual
site surveys to assess the integrity of the crushed granite cap, and a five-year site review, are
$229,000. The net present worth of this alternative is $1,572,000.

Compliance with ARARs. All applicable location-specific ARARs for this alternative are
listed in Appendix D, Table D-l. Applicable action-specific ARARs are listed in Appendix D,
Table D-2. Chemical-specific ARARs are listed in Appendix D, Table D-3.

This alternative will comply with the chemical-specific ARAR and TBC criteria for lead shot
(see Section 5.1.2.2) because all surface soil containing lead concentrations greater than 5,000
mg/kg will be removed and replaced with a cap of clean soil and crushed granite, and all surface
soil containing lead concentrations greater than 400 mg/kg will be covered with a cap of clean
soil and crushed granite.

Compliance with the location-specific ARAR pertaining to the NHPA and ARPA (Appendix D,
Table D-l) will be met by following the dictates of the Programmatic Agreement (USAF, 1995),
signed in 1995 by the Air Force, the SHPO, and the Advisory Council on Historic Preservation.
Compliance with the ARAR pertaining to the NAGPRA (Appendix D, Table D-l) will be met by
following the plan of action prepared by the Air Force (USAF, 1997).

An action-specific ARAR (Appendix D, Table D-2) pertaining to Interim Soil Remediation
Standards requires the placement of a VEMUR when remediation results in contamination being
left on site above a residential HBGL, but equal to or below a nonresidential HBGL. In addition,
utilization of an engineering control (i.e., a protective cap) to reduce or eliminate exposure to a
contaminant is acceptable only under a nonresidential scenario, and requires the placement of a
VEMUR. Compliance with this ARAR will be met by the placement of the protective cap over
remaining lead contamination above 400 mg/kg, by the recording a VEMUR on the site, and by
requiring adherence to approved O&M practices to protect and monitor the protective cap.
Compliance with other action-specific ARARs (Appendix D, Table D-2) will be met. A permit
to generate fugitive dust will be required by Maricopa County.

KN/4258/4258.ROD/7-14-99(l 3:22 pm) 5-7



5.1,2.4 Alternative SS19-5: Excavation, Lead Mining, and Institutional Control

Source Treatment Component. Alternative SS19-5 would involve the excavation of the
+400 mg/kg lead area as outlined in Figure 5-1 to a depth of six inches. Soil that is covered by
houses, asphalt, concrete, etc., and presents no pathway for exposure, would not be excavated.
The estimated total volume of soil to be excavated is 13,115 yd3. Once excavated, soil would be
transported in covered trucks to the Skeet Range at Site SS-20, and stockpiled. The stockpiled
soil would be graded to an even depth of one foot or less, and processed by commercially-
available lead-shot reclamation (lead mining) equipment to separate the lead shot from the soil.
The treated soil would be discharged to the surface of the Skeet Range. Clean soil would be
imported to the South Desert Village to return the site to original grade, and to act as a protective
cap for remaining contaminated soil (i.e., that soil deeper than six inches).

Additional institutional control measures would include an approved O&M Manual that specifies
procedures for maintenance of the protective cap, and a deed restriction and VEMUR that would
be placed on the excavated/restored site to comply with the consensus agreement statement (No.
97-02, April 22, 1997) signed by the parties of the FFA. The deed restriction and VEMUR
would specify land-use restrictions, but indicate that the property can be inhabited provided that
frequent and repeated contact with contaminated soil has been limited through the use of a
protective cap consisting of the clean soil/crushed granite barrier, roadways, sidewalks, and
foundations at SS-19. The actions specified in the O&M Manual as enforced by the owner of
this site would ensure compliance and therefore prevent frequent and repeated contact with any
contaminated soil.

Source Containment Component. Alternative SS19-5 does not include a containment
component for contaminated soil. Although all surface soil with lead concentrations above PRGs
will be removed, residual contamination in deeper soil will remain. Sampling performed during
the OU-4 RI, however, has documented that lead in surface soil contamination at the South
Desert Village has not leached and migrated below the zone of contamination.

Groundwater Component. Alternative SS19-5 does not incorporate a groundwater treatment
component. Sampling performed during the OU-4 RI, however, has documented that lead in
surface soil contamination at the South Desert Village has not leached and migrated below the
zone of contamination.
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General Components. The excavation of the contaminated surface soil could be
implemented with proper planning. The technology for lead mining is available, but it requires
specialized equipment and trained personnel. A limited number of contractors perform lead
mining, so scheduling may be a constraint.

The initial risk in implementing Alternative SS19-5 is low, and is associated with worker
exposure to fugitive lead dust. Dust problems at the excavation site are minimal, but the lead
mining equipment typically uses high-pressure air to separate the lead shot from the soil.
Methods to minimize emissions, such as controlled moisture application, will have to be
considered during the remedial design process. The residual risk at the South Desert Village for
Alternative SS19-5 is very low, because all accessible contaminated soil with values higher than
PRG will have been removed. Treated soil graded over the Skeet Range at Site SS-20 may leave
surface lead concentrations greater than residential PRGs, but less than nonresidential PRGs.
The planned future use of Site SS-20 is industrial.

Costs associated with Alternative SS19-5 primarily consist of excavation, transportation, and
special equipment and labor associated with lead mining. The value of the recycled lead shot
would be insignificant. The initial capital cost is estimated to be $1,473,000 (Appendix C, Table
C-2E). The O&M costs for this alternative, including semiannual site surveys to assess the
integrity of the replacement soil cap, and a five-year site review, are $136,000. The net present
worth of this alternative is $1,609,000.

Compliance with ARARs. All applicable location-specific ARARs for this alternative are
listed in Appendix D, Table D-l. Applicable action-specific ARARs are listed in Appendix D,
Table D-2. Applicable chemical-specific ARARs are listed in Appendix D, Table D-3.

This alternative will comply with the chemical-specific ARAR and TBC criteria for lead shot
(see Section 5.1.2.2) because all surface soil containing lead concentrations greater than 400
mg/kg will be removed and replaced with a barrier of clean soil.

Compliance with the location-specific ARAR pertaining to the NHPA and ARPA (Appendix D,
Table D-l) will be met by following the dictates of the Programmatic Agreement (USAF, 1995),
signed in 1995 by the Air Force, the SHPO, and the Advisory Council on Historic Preservation.
Compliance with the ARAR pertaining to the NAGPRA (Appendix D, Table D-l) will be met by
following the plan of action prepared by the Air Force (USAF, 1997).
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An action-specific ARAR (Appendix D, Table D-2) pertaining to Interim Soil Remediation
Standards requires the placement of a VEMUR when remediation results in contamination being
left on site above a residential HBGL, but equal to or below a nonresidential HBGL. Further
placement of a deed restriction will ensure that not only the current owner but future owners
comply with the VEMUR requirements. In addition, utilization of an engineering control (i.e., a
protective cap) to reduce or eliminate exposure to a contaminant is acceptable only under a
nonresidential scenario, and requires the placement of a VEMUR. Compliance with this ARAR
will be met by the placement of the protective cap over remaining lead contamination above 400
mg/kg, by the recording a VEMUR on the site, and by requiring adherence to approved O&M
practices to protect and monitor the protective cap. Compliance with other action-specific
ARARs (Appendix D, Table D-2) will be met. A permit to generate fugitive dust will be
required by Maricopa County.

5.2 Firing Range (Facility 927, Part of Site SS-20)

5.2.1 Quantity and Composition of Media to be Treated
The Firing Range at Site SS-20 is constructed such that large berms form three sides: the back-
stop, and the two sides (Figure 2-13A). Contamination has been confirmed hi the backstop. The
OU-4 FS Report (IT, 1997b) calculated a volume of lead-contaminated soil in the backstop of
519yd3.

5.2.2 Remedial Alternatives
The following remedial alternatives for contaminated soil cleanup at the Former Firing Range at
Site SS-20 were retained after secondary screening in the OU-4 FS Report (TT, 1997b):

• Alternative SS20-1FR: No Action
• Alternative SS20-3FR: Excavation, Off-Site Disposal, and Institutional Control

5.2.2.1 Alternative SS20-1FR: No Action
The no-action alternative is presented as a remedial alternative in accordance with CERCLA
guidance (EPA, 1989a) to serve as a baseline for comparison with other alternatives.

Source Treatment Component. Alternative SS20-1FR does not incorporate a treatment
component that would result in a permanent reduction of the toxicity or volume of soil
contaminants; therefore, it does not provide any direct reduction in risk to human health. This
alternative would leave approximately 519 yd3 of lead-contaminated soil in place with no
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additional means to prevent human exposure. This alternative prohibits future land use, and
would not reduce the long-term environmental impact. Because contaminants would remain in
the backstop soil at concentrations greater than PRGs, a site review would be conducted every
five years as required by Section 300.430 of the NCP.

Source Containment Component. Alternative SS20-1FR does not incorporate a
containment component that would restrict the migration of contaminants from soil to
groundwater. Lead in soil from the backstop exceeds the calculated site-specific GPL of 1,340
mg/kg, and may represent a threat to groundwater.

Groundwater Component Alternative SS20-1FR does not incorporate a groundwater
treatment component. Lead in soil from the backstop exceeds the calculated site-specific GPL of
1,340 mg/kg, and may represent a threat to groundwater.

General Components. No institutional controls will be utilized in the implementation of this
alternative. There are no technical or administrative issues that would affect the implementation
of'this alternative.

The initial risk in implementing Alternative SS20-1FR is very low because no remedial action
that could create potential exposure would be taken at the site. The residual risk for Alternative
SS20-1FR is higher than for all other alternatives because no action would be taken to limit
exposure of contaminants or to mitigate the potential threat to groundwater.

There are no capital costs associated with Alternative SS20-1FR. O&M costs, which represent
the five-year increment cost of site reviews, are $18,000 (Appendix C, Table C-3A). The
estimated net present worth cost of Alternative SS20-1FR is $92,000. Because the no-action
alternative has an indeterminate time frame, the present worth cost was based on the thirty-year
tune period recommended by CERCLA guidance (EPA, 1989a).

Compliance with ARARs. Because this alternative does not incorporate any active remedial
measures, ARARs are not applicable.

KN/4258/4258.ROD/7-14-99(13:22 pm) 5-11



5.2.2.2 Alternative SS20-3FR: Excavation, Off-Site Disposal, and Institutional
Control

Source Treatment Component. Alternative SS20-3FR would involve excavation of the
backstop to an estimated penetration depth of five feet. Once the estimated 519 yd3 of soil is
excavated, it would be transported in covered trucks to a licensed, off-site landfill for permanent
disposal. .

In addition, a deed restriction and VEMUR will be placed on the excavated/restored site. A
VEMUR is an institutional control that places a deed notice of land-use restriction on a site. The
placement of a VEMUR and a deed restriction will ensure continued future nonresidential land
use.

Source Containment Component. Alternative SS20-3FR does not include a containment
component for contaminated soil. All surface soil with lead concentrations above PRGs will be
removed, however, so source containment will be unnecessary.

Groundwater Component. Alternative SS20-3FR does not incorporate a groundwater
treatment component. Lead in soil from the backstop exceeds the calculated site-specific GPL of
1,340 mg/kg, and may represent a threat to groundwater. The removal of the contaminated soil
with lead concentrations above PRGs would also remove the threat to groundwater.

General Components. The excavation of the contaminated surface soil could be
implemented with proper planning.

The initial risk in implementing Alternative SS20-3FR is low, and is associated with worker
exposure to fugitive lead dust. This can be minimized by requirements to control releases. The
residual risk for Alternative SS20-3FR is very low, because all accessible contaminated soil with
values higher than PRG will have been removed.

Costs associated with Alternative SS20-3FR primarily consist of excavation, transportation, and
disposal fees. The initial capital cost, assuming nonhazardous waste disposal is $122,000
(Appendix C, Table C-3B). There are no annual O&M costs associated this alternative.
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Compliance with ARARs. All applicable location-specific ARARs for this alternative are
listed in Appendix D, Table D-4. Applicable action-specific ARARs are listed in Appendix D,
Table D-5.

There are no chemical-specific ARARs for soil contaminated with metallic lead fragments, such
as that in the backstop at SS-20. Alternative SS20-3FR will comply with chemical-specific
•industrial-use TBC levels for lead, because all soil containing lead concentrations exceeding
.2,000 mg/kg will be removed. Alternative SS20-3FR will comply with action-specific ARARs,
as listed in Appendix D, Table D-5. A VEMUR will be recorded to allow the remediation to
Arizona nonresidential land-use levels. Deed restrictions will also be imposed to restrict current
and future land use to nonresidential.

Location-specific ARARs, as listed in Appendix D (Table D-4), are not applicable because the
excavated soil will be from the backstop, not the ground surface.

5.3 Electroplating/Chemical Cleaning Shop (Site SS-16)

5.3.1 Quantity and Composition of Media to be Treated
Under the alternatives being considered there is no quantity of soil to be treated.

5.3.2 Remedial Alternatives
The following soil remedial alternatives for site SS-16 are presented in the detailed analysis of
alternatives:

• SS16-1: No Action
• SS16-2: Institutional Control (Deed Restriction and VEMUR).

5.3.2.1 Alternative SS16-1: No Action
The no-action alternative is presented as a remedial alternative in accordance with CERCLA
guidance (EPA, 1989a) to serve as a baseline for comparison with other alternatives.

Source Treatment Component. Alternative SS16-1 does not incorporate a treatment
component that would result in a permanent reduction of the toxicity or volume of soil conta-
minants, therefore it does not provide any direct reduction in risk to human health. This alter-
native would leave all contaminated soil in place with no additional means to prevent human
exposure. This alternative prohibits future land use, and would not reduce the long-term environ-
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mental impact. Because contaminants would remain in the soil at concentrations greater than
residential PRGs, a site review would be conducted every five years as required by Section
300.430 of the NCR

Source Containment Component. Alternative SS16-1 does not incorporate a containment
component that would restrict the migration of contaminants from soil to groundwater. Sampling
performed during the OU-4 RI, however, has documented that concentrations are at a level that
they would not constitute a source.

Groundwater Component. Alternative SS16-1 does not incorporate a groundwater treatment
component. Sampling performed during the OU-4 RI, however, has documented that all concen-
trations are below the Arizona GPL.

General Components. No institutional controls will be utilized in the implementation of this
alternative. There are no technical or administrative issues that would affect the implementation
of this alternative.

The initial risk in implementing Alternative SS16-1 is very low because no remedial action that
could create potential exposure would be taken at the site. The residual risk for Alternative
SS16-1 is higher than for all other alternatives because no action would be taken to limit
exposure of contaminants.

There are no capital costs associated with Alternative SS16-1. O&M costs, which represent the
five-year increment cost of site reviews, are $92,000 (Appendix C, Table C-l A). The estimated
net present worth cost of Alternative SS16-1 is $92,000. Because the no-action alternative has
an indeterminate time frame, the present worth cost was based on the thirty-year time period
recommended by CERCLA guidance (EPA, 1989a).

Compliance with ARARs. Because this alternative does not incorporate any active remedial
measures, ARARs are not applicable.

5.3.2.2 Alternative SS16-2: Institutional Control (Deed Restriction and VEMUR)
The institutional control (deed restriction and VEMUR) alternative is designed to restrict the
current and future land-use options at the site to nonresidential only, thereby changing the PRO
requirement for site closure. Implementation of a VEMUR, as defined in Section 7.1.1.4, and
deed restrictions for land use at this site would reduce contact with soil by human receptors by
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limiting those who would use this site. The 5-year site reviews will address any site under a
VEMUR to determine whether the remedy remains protective and whether there is still no
unacceptable risk to human health from the contaminants remaining on site.

Source Treatment Component. Alternative SS16-2 does not incorporate a treatment com-
ponent that would result in a permanent reduction of the toxicity or volume of soil contaminants,
therefore it does not provide any direct reduction in risk to human health. This alternative would
leave all contaminated soil in place but would reduce human exposure by restricting land use to
nonresidential. Because of the restriction no annual site reviews would be necessary.

Source Containment Component. Alternative SS16-2 does not incorporate a containment
component but sampling performed during the OU-4 RI has documented that contaminant con-
centrations are at a level that would not constitute a source.

Groundwater Component. Alternative SS16-2 does not incorporate a groundwater treatment
component. Sampling performed during the OU-4 RI, however, has documented that all concen-
trations are below the Arizona GPL.

General Components. Institutional control in the form of deed restrictions and a VEMUR
will be utilized in the implementation of this alternative. There are no technical or administrative
issues that would affect the implementation of this alternative.

The initial risk in implementing Alternative SS16-2 is very low because the site is currently used
for nonresidential purposes. The residual risk for Alternative SS16-2 is lower than the no action
alternative because this alternative would limit the use, therefore limiting exposure.

There is a $2,000 capital costs associated with Alternative SS16-2 (Appendix C, Table C-1B).
There will be no O&M costs associated with this remedy.

Compliance with ARARs. No location-specific ARARs apply to this alternative. No
chemical-specific ARARs apply to this alternative. Applicable action-specific ARARs are listed
in Appendix D, Table D-6.

This alternative will comply with the action-specific ARAR (Appendix D, Table D-6) pertaining
to Interim Soil Remediation Standards, which requires the placement of a VEMUR when reme-
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dilation results in contamination being left on site above a residential HBGL, but equal to or
below a nonresidential HBGL.

5.4 Building 1010 (Site SS-24)

5.4.1 Quantity and Composition of Media to be Treated
Under the alternatives being considered there is no quantity of soil to be treated.

5.4.2 Remedial Alternatives
The following soil remedial alternatives for Site SS-24 are presented in the detailed analysis of
alternatives:

• SS24-1: No Action
• SS24-2: Institutional Control (Deed Restriction and VEMUR).

5.4,2.1 Alternative SS24-1: No Action
The no-action alternative is presented as a remedial alternative in accordance with CERCLA
guidance (EPA, 1989a) to serve as a baseline for comparison with other alternatives.

Source Treatment Component. Alternative SS24-1 does not incorporate a treatment
component that would result in a permanent reduction of the toxicity or volume of soil contami-
nants, therefore it does not provide any direct reduction in risk to human health. This alternative
would leave all contaminated soil in place with no additional means to prevent human exposure.
This alternative prohibits future land use, and would not reduce the long-term environmental
impact. Because contaminants would remain in the soil at concentrations greater than residential
PRGs, a site review would be conducted every five years as required by Section 300.430 of the
NCP.

Source Containment Component. Alternative SS24-1 does not incorporate a containment
component that would restrict the migration of contaminants from soil to groundwater. Sampling
performed during the OU-4 RI, however, has documented that concentrations are at a level that
they would not constitute a source.

Groundwater Component. Alternative SS24-1 does not incorporate a groundwater treatment
component. Sampling performed during the OU-4 RI, however, has documented that all concen-
trations are below the Arizona GPL.
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General Components. No institutional controls will be utilized in the implementation of this
alternative. There are no technical or administrative issues that would affect the implementation
of this alternative.

The initial risk in implementing Alternative SS24-1 is very low because no remedial action that
could create potential exposure would be taken at the site. The residual risk for Alternative
SS24-1 is higher than for the institutional alternatives because no action would be taken to limit
exposure of contaminants.

There are no capital costs associated with Alternative SS24-1. O&M costs, which represent the
five-year increment cost of site reviews, are $92,000 (Appendix C, Table C-4A). The estimated
net present worth cost of Alternative SS24-1 is $92,000. Because the no-action alternative has
an indeterminate time frame, the present worth cost was based on the thirty-year time period
recommended by CERCLA guidance (EPA, 1989a).

Compliance with ARARs. Because this alternative does not incorporate any active remedial
measures, ARARs are not applicable.

5.4.2.2 Alternative SS24-2: Institutional Control (Deed Restriction and VEMUR)
The institutional control (deed restriction and VEMUR) alternative is designed to restrict the
current and future land-use options at the site to nonresidential only, thereby changing the PRG
requirement for site closure. Implementation of a VEMUR, as defined in Section 7.1.1.4, and
deed restrictions at this site would reduce contact with soil by human receptors by limiting those
who would use this site. The 5-year site reviews will address any site under a VEMUR to
determine whether the remedy remains protective and whether there is still no unacceptable risk
to human health from the contaminants remaining on site.

Source Treatment Component Alternative SS24-2 does not incorporate a treatment
component that would result in a permanent reduction of the toxicity or volume of soil conta-
minants, therefore it does not provide any direct reduction in risk to human health. This
alternative would leave all contaminated soil in place but would reduce human exposure by
restricting land use to nonresidential. Because of the restriction no annual site reviews would be
necessary.
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Source Containment Component. Alternative SS24-2 does not incorporate a containment
component but sampling performed during the OU-4 RI has documented that contaminant con-
centrations are at a level that they would not constitute a source.

*

Groundwater Component. Alternative SS24-2 does not incorporate a groundwater treatment
component. Sampling performed during the OU-4 RI, however, has documented that all concen-
trations are below the Arizona GPL.

General Components. Institutional controls in the form of deed restrictions and a VEMUR
will be utilized in the implementation of this alternative. There are no technical or administrative
issues that would affect the implementation of this alternative.

The initial risk in implementing Alternative SS24-2 is very low because the site is currently used
for nonresidential purposes. The residual risk for Alternative SS24-2 is lower than the no action
alternative because this alternative would limit the use therefore exposure.

There is a $2,000 capital costs associated with Alternative SS24-2 (Appendix C, Table C-4B).
There will be no O&M costs associated with this remedy.

Compliance with ARARs. No location-specific ARARs apply to this alternative. No
chemical-specific ARARs apply to this alternative. Applicable action-specific ARARs are listed
in Appendix D, Table D-7.

This alternative will comply with the action-specific ARAR (Appendix D, Table D-7) pertaining
to Interim Soil Remediation Standards, which requires the placement of a VEMUR when reme-
diation results in contamination being left on site above a residential HBGL, but equal to or
below a nonresidential HBGL.

5.5 Skeet Range (Part of Site SS-20) and Site SS-21
Alternatives not presented in the OU-4 FS Report, such as institutional control of the Skeet
Range at Site SS-20 and of Site SS-21, are not presented in detail in this section. The
institutional control alternative for these sites was not selected from presentation of components
and agreement with ARARs; rather, it was imposed by ADEQ because of unknowns concerning
surface soil lead concentrations in the presence of reported lead pellets and bullets on the ground.
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Costs of recordation of VEMURs and 5-year reviews are directly comparable to the institutional
control costs for previously detailed alternatives, such as Alternative SS24-2.
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6.0 Comparative Analysis of Alternatives

The final phase in the evaluation of remedial alternatives involves a comparison of the various
alternatives. The advantages and disadvantages of each alternative are reviewed relative to the
ERA evaluation criteria: threshold criteria (overall protection of human health and the environ-
ment, and compliance with ARARs); primary criteria (long-term effectiveness and permanence,
reduction of toxicity, mobility, or volume through treatment, short-term effectiveness, imple-
mentability, and cost); and modifying criteria (regulatory agency acceptance, and community
acceptance).

This section summarizes the detailed analysis of alternatives presented in the OU-4 FS Report
(IT, 1997b). Each alternative will be evaluated relative to the threshold criteria and the primary
criteria; the modifying criteria are evaluated relative to the public comment received on the
proposed plan.

Alternatives not presented in the OU-4 FS Report, such as institutional control of the Skeet
Range at Site SS-20 and of Site SS-21, are not presented in detail in this section. The
institutional control alternative for these sites was not selected through the evaluation of criteria;
rather, it was imposed by ADEQ because of unknowns concerning surface soil lead
concentrations in the presence of reported lead pellets and bullets on the^ound.

6.1 Former Skeet Range at the South Desert Village (Site SS-19)

6.1.1 Alternative SS19-1: No Action

6.1.1.1 Overall Protection of Human Health and the Environment
The no-action alternative would not reduce the potential risk to human health associated with
exposure to lead in soil at this site. Significant areas of the site would retain lead levels in the
surface soil that pose a risk to children through ingestion.

6.1.1.2 Compliance with ARARs
This alternative will not comply with the lead action levels identified in chemical-specific
ARARs (Appendix D, Table D-3). Because this alternative does not incorporate any active
remedial measures or monitoring activities, action-specific ARARs are not applicable, and are
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not evaluated. Location-specific ARARs (Appendix D, Table D-1) will be met by this alternative.

6.1.1.3 Long-Term Effectiveness and Permanence
This alternative provides no treatment or controls for reducing potential exposure to lead, and no
long-term management measures. All current and future health risks would remain unchanged
under this alternative. Because contaminants would remain at concentrations exceeding the lead
action level, a site review would be conducted every five years as required by Section 300.430 of
theNCP.

6.1.1.4 Reduction in Toxicity, Mobility, or Volume Through Treatment
The no-action alternative would not reduce the toxicity, mobility, or volume of contaminant in
the soil through an active remediation process; the alternative does not satisfy the statutory
preference for treatment.

6.1.1.5 Short-Term Effectiveness
There would be no additional short-term risks posed to the general public, workers, or the
environment, because no action would be undertaken at the site.

6.1.1.6 Implementability
Because no remedial action would be performed, there are no technical or administrative
concerns or issues relating to the availability of services or materials that would hinder the
implementation of this alternative.

6.1.1.7 Cost
There are no capital costs associated with this alternative. O&M costs are $18,000, which
represents the five-year increment cost of site reviews (Appendix C, Table C-2A). The estimate
net present worth of this alternative is $92,000.

6.1.2 Alternative SS19-3: Excavation, Off-Site Disposal, and Institutional Control

6.1.2.1 Overall Protection of Human Health and the Environment
This alternative would minimize human health risk by breaking the ingestion pathway for the
lead-contaminated surface soil. In the area defined by the. VEMUR and specified in the deed
restriction, contact with lead by children under seven years of age would be eliminated by a
protective cap consisting of a six-inch layer of clean soil, existing roadways, sidewalks, house
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foundations and slabs, paved parking areas and concrete patio areas, which would cover any
remaining contamination above action levels. The VEMUR, attached as Appendix A-2, requires
that in order to augment the engineering remedy, the property will be subject to a deed restriction
that prohibits the inhabitation of children under seven years of age. Periodic inspection and
repair of the protective cap in accordance with the approved O&M Manual and the Agreement
between ASU and ADEQ (Appendix A) will ensure the future protection to human health and
the environment. Procedures for protection of workers or inhabitants who might dig through the
cap during construction or landscaping are outlined in the O&M Manual.

Environmental protection would be provided by reducing the amount of lead uptake into the
local food chain, which consists of burrowing mammals and their predators. The burrowing
mammal population will be reduced by the removal of the dead grass and top soil food source,
and by the presence of human inhabitants .

Institutional controls will ensure requirements are maintained in the event of future land transfer.

6.1.2.2 Compliance with ARARs
This alternative will comply with the chemical-specific ARAR for lead in soil. Compliance with
the location-specific ARARs pertaining to NHPA, ARPA, and NAGPRA will be met. Com-
pliance with the action-specific ARAR pertaining to soil remediation without the use of engi-
neering controls will be met by recording deed restrictions and a VEMUR on the site, and by
approval of acceptable O&M manual practices. Compliance with other action-specific ARARs
will be met.

6.1.2.3 Long-Term Effectiveness and Permanence
This alternative will be reasonably effective as a permanent reduction of lead exposure at this
site. The O&M Manual will minimize the effects of erosion, excavation activities, and
burrowing animals in bringing subsurface lead shot to the surface.

6.1.2.4 Reduction in Toxicity, Mobility, or Volume Through Treatment
Excavation will remove much of the lead shot at the site, thereby reducing the mass and volume
of contaminated media. This alternative will achieve an overall on-site reduction in toxicity
through treatment because the excavated lead in soil will be relocated to a permanent managed
disposal site.
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6.1.2.5 Short-Term Effectiveness
Removal of soil may result in limited exposure to workers; however, there will be little fugitive
lead dust. Requirements to control releases and to protect workers will be determined during the
remedial design process. Typical construction- and transportation-related risk to workers would
be involved. A potential risk from dust exists for nearby inhabitants within the South Desert
Village, if the RA is performed after the non-contaminated housing is populated.

6.1.2.6 Implementability
This alternative could be performed without any significant technical difficulty, and without the
need for special equipment, materials, or personnel. Shallow excavation in the large, open areas
would be simple; excavation around houses would require much smaller equipment and would
represent the bulk of the labor. The dry soil conditions would facilitate excavation, but would
aggravate fugitive dust generation. Truck traffic would place a significant demand on existing
roads, but there are no known limitations. Archeological monitoring would be required during
the excavation activities. Access to the area is currently restricted by a perimeter security fence.

No administration issues are considered as problematic. Potential requirements are specified hi
the action-specific ARARs (Appendix D, Table D-2) .

6.1.2.7 Cost
The cost of this alternative primarily includes excavation, transportation, and disposal fees. The
initial capital cost is estimated to be $1,386,000, assuming that all excavated soil can be disposed
of as nonhazardous waste (Appendix C, Table C-2C). O&M costs for this alternative, including
semiannual site surveys to access the integrity of the replacement soil cap, and five-year reviews,
are $136,000. The net present worth of Alternative SS19-3 is $1,522,000.

6.1.3 Alternative SS19-4: Excavation, Off-Site Disposal, Desert Landscaping,
and Institutional Control

6.1.3.1 Overall Protection of Human Health and the Environment
The human health risk at the site, particularly to children, will be substantially reduced by the
removal of the highest concentrations of lead (>5,000 mg/kg) in surface soil, the backfill with a
clean soil cap of the excavated area, and the cover of all lead-contaminated areas containing lead
in soil hi excess of 400 mg/kg with a crushed granite and desert vegetation barrier. Some degree
of environmental protection would be provided in soil removal areas by reducing the amount of
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lead uptake into the local food chain by burrowing animals. Lead shot will remain in the soil at
the site beneath the soil and the crushed granite.

6.1.3.2 Compliance with ARARs
This alternative would meet the chemical-specific ARARs for lead contamination. All surface
soil with lead exceeding 5,000 mg/kg will be removed, and surface soil with lead values excee-
ding 400 mg/kg will be capped with soil, crushed granite, and desert landscaping. Compliance
with the location-specific ARARs pertaining to NHPA, ARPA, and NAGPRA will be met.
Compliance with the action-specific ARAR pertaining to soil remediation without the use of
engineering controls will be met by recording deed restrictions and a VEMUR on the site, and by
approval of acceptable O&M practices. Compliance with other action-specific ARARs will be
met.

6.1.3.3 Long-Term Effectiveness and Permanence
Alternative SS19-4 provides moderate long-term effectiveness and permanence, because lead in
soil is removed and/or capped with desert landscaping. No treatment of the excavated soil will
be performed.

6.1.3.4 Reduction in Toxicity, Mobility, or Volume Through Treatment
Excavation will reduce the mass and volume of contaminants at the site, and achieve an overall
on-site reduction in toxicity through treatment because the excavated lead in soil will be
relocated to a permanent managed disposal site.

6.1.3.5 Short-Term Effectiveness
Removal of soil may result in limited exposure to workers; however, there will be little fugitive
lead dust. Requirements to control releases and to protect workers will be determined during the
remedial design process. Typical construction- and transportation-related risk to workers would
be involved. A potential risk from dust exists for nearby inhabitants within the South Desert
Village, if the remedial action is performed after the non-contaminated housing is populated.

6.1.3.6 Implementability
This alternative could be performed without any significant technical difficulty, and without the
need for special equipment, materials, or personnel. Shallow excavation in the large, open areas
would be simple; excavation around houses would require much smaller equipment and would
represent the bulk of the labor. The dry soil conditions would facilitate excavation, but would
aggravate fugitive dust generation. Truck traffic would place a significant demand on existing
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roads, but there are no known limitations. Archeological monitoring would be required during
excavation activities. Access to the area is currently restricted by a perimeter security fence.

No administration issues are considered as problematic. Potential requirements are specified in
the action-specific ARARs (Appendix D, Table D-2).

6.13.7 Cost
The cost of this alternative primarily includes excavation, transportation, disposal, and land-
scaping fees. The initial capital cost is estimated to be $1,342,000, assuming that all excavated
soil can be disposed of as nonhazardous waste (Appendix C, Table C-2D). If toxicity
characteristic waste testing determines that some portion of the soil must be disposed of as
hazardous waste, disposal costs would/could be much higher. O&M costs'for this alternative,
including institutional controls, landscape and maintenance, semiannual site surveys to access the
integrity of the replacement soil cap, and five-year reviews, are $229,000. The net present worth
of Alternative SS19-4, assuming nonhazardous waste, is $1,572,000.

6.1.4 Alternative SS19-5: Excavation, Lead Mining, and Institutional Control

6.1.4.1 Overall Protection of Human Health and the Environment
This alternative would minimize human health risk by eliminating the lead-contaminated surface
soil. Contact with lead by children would be virtually eliminated since a protective cap com-
posed of six-inch layer of clean soil, existing roadways, sidewalks, house foundations and slabs,
paved parking areas, and concrete patio areas would cover any remaining contamination above
action levels. This action would not protect workers or inhabitants who might dig through the
clean layer during construction or landscaping, but lead shot in soil does not pose a significant
risk to this subpopulation. Environmental protection would be provided by reducing the amount
of lead uptake into the local food chain.

6.1.4.2 Compliance with ARARs
This alternative will comply with the chemical-specific ARAR for lead since all surface soil with
lead values exceeding 400 mg/kg will be removed. The treated soil that will remain at Site SS-
20 should have residual lead values below the industrial land-use action level of 5,000 mg/kg.
Compliance with the location-specific ARAR pertaining to NHPA, ARPA, and NAGPRA will
be met. Compliance with the action-specific ARAR pertaining to soil remediation without the
use of engineering controls will be met by recording a VEMUR on the site, and by approval of
acceptable O&M manual practices. Compliance with action-specific ARARs will be achieved
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(Appendix D, Table D-2). Approval from Maricopa County to generate fugitive dust from
excavation and mining operations may be required.

6.1.4.3 Long-Term Effectiveness and Permanence
This alternative will be effective at permanently reducing lead exposure at this site. It provides a
permanent solution for lead disposal because the lead will be isolated and recycled. It does,
however, add treated soil that may contain lead concentrations up to 2,000 mg/kg to another site
(SS-20). This would prevent a residential land-use scenario without another clean up. The
USAF is no longer the owner of Site SS-20, and permission to treat soil at the site will be
required.

6.1.4.4 Reduction in Toxicity, Mobility, or Volume Through Treatment
Excavation will remove much of the total lead-contaminated soil at SS-19, thereby reducing the
volume and toxicity. This alternative will also achieve an overall reduction in the lead mobility
through treatment, because the lead will be reclaimed for reuse. Treated soil with residual lead,
though, would be left in place at Site SS-20.

6.1.4.5 Short-Term Effectiveness
Removal of soil may result in limited exposure to workers; however, there will be little fugitive
lead dust. Requirements to control releases and to protect workers will be determined during the
remedial design process. Typical construction-, transportation-, and mining process equipment-
related risk to workers would be involved. A potential risk from dust exists for nearby inhabi-
tants within the South Desert Village, if the remedial action is performed after the noncontamina-
ted housing is populated.

6.1.4.6 Implementability
This alternative could be performed without technical difficulties, but would require special
equipment and trained personnel for the lead shot separation. Because lead mining equipment is
specialized, it is available from a limited number of suppliers; scheduling could be a constraint.
Shallow excavation in the large, open areas would be simple; excavation around houses would
require much smaller equipment and would represent the bulk of the labor. The dry soil condi-
tions would facilitate excavation and lead-shot separation, but would aggravate fugitive dust
generation. Truck traffic would place a significant demand on existing roads, but there are no
known limitations. Archeological monitoring would be required during excavation activities.
Access to the area is currently restricted by a perimeter security fence.
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No administration issues are considered as problematic. Potential requirements are specified in
the action-specific ARARs (Appendix D, Table D-2).

6.1.4.7 Cost
The primary cost for this alternative is the labor and equipment associated with the excavation,
transportation, and the lead-shot mining. The initial capital cost is estimated to be $1,473,000
(Appendix C, Table C-2E). The value of the lead shot sent for recycling would be insignificant.
The O&M costs for this alternative, including semiannual surveys to access the integrity of the
replacement soil cap, and five-year site reviews, are $136,000. The net present value is
$1,609,000.

6.2 Firing Range (Facility 927, Part of Site SS-20)

6.2.1 Alternative SS20-1FR: No Action

6.2.1.1 Overall Protection of Human Health and the Environment
The no-action alternative would not control human exposure to contaminated soil, nor reduce the
potential risks to human health and the environment associated with lead in soil.

6.2.1.2 Compliance with ARARs
This alternative will not comply with the lead action levels identified in the chemical-specific
ARARs (Appendix D, Table D-3). Because this alternative does not incorporate any active
remedial measures or monitoring activities, action-specific ARARs are not applicable, and are
not evaluated. Location-specific ARARs (Appendix D, Table D-l) will be met by this
alternative.

6.2.1.3 Long-Term Effectiveness and Permanence
This alternative provides no treatment or controls for reducing potential exposure to lead, and no
long-term management measures. All current and future health risks would remain unchanged
under this alternative. Because contaminants would remain at concentrations exceeding the lead
action level, a site review would be conducted every five years as required by Section 300.430 of
the NCP.
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6.2.1.4 Reduction in Toxicity, Mobility, or Volume Through Treatment
The no-action alternative would not reduce the toxicity, mobility, or volume of contaminant in
the soil through an active remediation process; the alternative does not satisfy the statutory
preference for treatment. Incremental corrosion/deterioration of the lead fragments in the soil
will result in changes to the characteristics of the lead contamination. Such changes could
increase the toxicity, mobility, and volume of contaminated soil over the long term.

6.2.1.5 Short-Term Effectiveness
There would be no additional short-term risks posed to the general public, workers, or the
environment as a result of pursuing the no-action alternative.

6.2.1.6 Implementability
Because no remedial action would be performed, there are no technical or administrative
concerns or issues relating to the availability of services or materials that would hinder the
application of this alternative.

6.2.1.7 Cost
There are no capital costs associated with this alternative. O&M costs are $18,000, which
represents the five-year increment cost of site reviews (Appendix C, Table C-3 A). The estimate
net present worth of this alternative is $92,000.

6.2.2 Alternative SS20-3FR: Excavation, Off-Site Disposal, and Institutional
Control

6.2.2.1 Overall Protection of Human Health and the Environment
This alternative would minimize human health risk by eliminating lead-contaminated soil from
the site. Environmental protection would be provided by reduction of the lead uptake into the
local food chain by burrowing animals.

6.2.2.2 Compliance with ARARs
This alternative will comply with Arizona industrial land-use chemical-specific TBCs for lead,
since all soil with values exceeding 2,000 mg/kg will be removed. The location-specific ARAR
pertaining to NHPA, ARPA, and NAGPRA is not applicable because only backstop soil will be
removed; no excavations into the subsurface will be performed. The action-specific ARAR
pertaining to treatment without the use of engineering controls will be met by recording a
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VEMUR at the site and imposing deed restrictions. Compliance with other action-specific
ARARs will be met.

6.2.2.3 Long-Term Effectiveness and Permanence
This alternative will be effective at permanently reducing the lead exposure at this site since
essentially all lead-contaminated soil will be removed.

6.2.2.4 Reduction in Toxicity, Mobility, or Volume Through Treatment
Excavation will permanently remove the great majority of the lead at the site, thereby reducing
the mass and volume of contaminated media.

6.2.2.5 Short-Term Effectiveness
Removal of soil may result hi limited exposure to workers; however, there will be little fugitive
lead dust. Requirements to control releases and to protect workers will be determined during the
remedial design process. Typical construction- and transportation-related risk to workers would
be involved.

6.2.2.6 Implementability
This alternative could be performed without technical difficulties. The dry soil conditions
facilitate excavation, but pose fugitive dust emission concerns. Truck traffic would be minor,
and no known road restrictions exist beyond the administrative controls enforced by the airport
authority.

No administrative issues will impact implementability.

6.2.2.7 Cost
The cost of this alternative includes primarily excavation, transportation, and disposal fees. The
initial capital cost is estimated to be $122,000, assuming all excavated soil is nonhazardous
waste (Appendix C, Table C-3C). There are no O&M costs associated with this alternative.

6.3 Electroplating/Chemical Cleaning Shop (Site SS-16)
The only alternatives to be compared at this site are the no-action alternative versus institutional
Control. Under each of the six criteria for comparison previously covered, institutional control
through the implementation of deed restrictions and a VEMUR has advantages.
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6.4 Building 1010 (Site SS-24)
The only alternatives to be compared at this site are the no-action alternative versus institutional
control. Under each of the six criteria for comparison previously covered, institutional control
through the implementation of deed restrictions and a VEMUR has advantages.

Institutional controls ensure that site use will be nonresidential and that any future property
transfer will retain that status. They also permit the owner to educate workers about the types of
contaminants present.
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7.0 Selected Remedy

7.1 Selected Remedy for the Former Skeet Range at the South Desert Village
(Site SS-19)

In accordance with Consensus Statement 97-02 (Appendix A-l), dated April 23,1997, the
Parties agree to allow human habitation of the South Desert Village provided that frequent and
repeated contact with the soil is limited through the use of controls which either prevent or limit
exposure pathways, such as contaminated surface soil removal, placement of a clean-soil
protective cap, and recordation of a VEMUR (Appendix A-2) to provide notice of residual
contamination to present and future landowners. In addition to any environmental covenants hi
the deed from the Air Force, the transferee, ASU, and the State of Arizona, have agreed to enter
into a separate agreement (Appendix A-4) to ensure that current and future land owners do not
disturb or cause exposure to residual contamination, and to ensure that children under 7 years of
age will not be allowed to reside on the property as long as such contammation is present. As a
means of ensuring the adequacy of protective measures on the property, O&M requirements have
been established as part of the agreement between ASU and the State of Arizona. Semiannual
site reviews by the property recipient will be performed hi accordance with the O&M plan
(Appendix A-3), and 5-year reviews will also be conducted to monitor the effectiveness of these
controls. The Parties agree that the controls will not change the land-use status of Site SS-19
from nonresidential to residential, but they will allow reuse of the housing.

The selected remedy for SS-19 is Alternative SS19-3: Excavation, Off-Site Disposal, and
implementation of Institutional Controls. The specific components of this alternative are
presented hi Section 5.1.2.3, and are described hi this section. The selected remedy will
successfully implement the contaminated surface soil removal and capping requirement of the
Consensus Statement.

Alternative SS19-3 satisfies the two threshold criteria, overall protection of human health and the
environment and compliance with ARARs, and provides the best balance of compliance with the
nine EPA evaluation criteria.

7.1.1 Major Components of the Selected Remedy

7.1.1.1 Excavation
This remedy will excavate and remove the top 6 inches of soil from the part of the South Desert
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Village that has been determined to have lead concentrations in the surface soil above 400 mg/kg
(Figure 5-1), an estimated volume of 13,115 yd3. Soil beneath buildings, sidewalks, and roads
will not be removed. The excavated soil will be transported in covered trucks to a licensed solid
waste landfill for permanent disposal. It is anticipated that the excavated soil will expand 25
percent during loading, and the actual volume of soil transported will be 16,394 yd3.

7.1.1.2 Capping
A protective cap is required because lead-shot soil contamination has been documented within
.the area outlined by Figure 5-1 to depths of 4 feet bgs (IT, 1997a). Removal of the top 6 inches
of contaminated surface soil, then, will not remove all of the potential for exposure. The cap,
which is hitended to prevent exposure to any remaining lead pellets in the soil, will be composed
of two parts: six inches of clean soil backfill of excavated areas, and the footprints of existing
houses, sidewalks, roadways, paved parking areas, and concrete patio areas. Clean soil will be
imported and maintained at a thickness of at least six inches to return the site to original grade.

7.1.1.3 Oversight
During excavation activities, and before backfill with clean soil, various actions may be
performed hi the South Desert Village. The Arizona SHPO will require archeological
monitoring of the exposed soil by a qualified archeologist, in accordance with an approved plan.
Utilities such as power, gas, telephone, and cable television may be installed, and roads and/or
sidewalks may be repaired. Coordination of these actions will be worked out in the remedial
design.

7.1.1.4 Institutional Controls and VEMUR
Institutional Controls will be tailored to prevent access to residual soil contamination. Institu-
tional controls refer to nonengineering measures (usually but not always, legal controls) intended
to affect human activities hi such a way as to prevent or reduce exposure to hazardous
substances. Examples of Institutional Controls cited in the preamble to the NCP (EPA, 1990)
include land and resource use and deed restrictions, well-drilling prohibitions, building permits
and well use advisories and deed notices.

For sites being remediated to nonresidential risk levels (an HI of 1, and an ILCR of 10"4) ADEQ
(1996) requires that a VEMUR be placed on a site to provide notice of residual contamination. A
VEMUR (Appendix A-2) shall be recorded hi the land records where the property is situated hi
accordance with Section R-18-7-207(A) of the Arizona Soil Remediation Standards Rules
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(ADEQ, 1996) and A.R.S 49-152. Section R-18-7-207 describes the VEMUR as follows:

• A person who is required to record a VEMUR in accordance with A.R.S. § 49-152
shall record, with the County Recorder's office where the property is located, a copy
of the document set forth in Appendix B. The VEMUR shall be recorded within 30
days after completing remediation and shall be formatted in accordance with A.R.S. §
11-480 and any other specific requirements of the recorder of the jurisdiction. Reme-
diation is considered complete when the analytical results of the samples taken to .
confirm the remediation level have been received by the person conducting the
remediation. An authorized departmental representative shall sign the VEMUR before
it is recorded.

• A person who wishes to cancel a recorded VEMUR as described in A.R.S. § 49-
152(F) shall record, with the County Recorder's office where the property is located, a
copy of the document set forth hi Appendix C. An authorized departmental
representative shall sign the VEMUR cancellation before it is recorded.

• Within 30 days of the date of recording, a person who records a document described in
subsection (A) or (B) of this Section shall provide a copy of the recording to the
Department. -._..

To protect human health and the environment, and in order to comply with Consensus Statement
97-02, certain actions beyond the RA are required. These include the recording of a VEMUR (as
noted above) which shall contain the following: 1) a legal description of the affected real estate;
2) a brief description of the nature and extent of lead contamination; 3) a list of specified actions
that will constitute remediation; and 4) define the future land use of the area within the VEMUR
as nonresidential. In addition, the transferee of the property (ASU) and the State of Arizona have
agreed through a separate binding agreement to ensure the prevention of exposure to residual
contamination, as well as to prohibit children under 7 years of age from residing on the property.

7.1.1.5 O&M
O&M procedures and responsibilities are specified in the approved Operation and Maintenance
Plan attached to this ROD as Appendix A-3, hi order to maintain the integrity of the soil cap.
Specific procedures for such actions as installation and/or repair of utilities in the area, and
specific responsibilities for maintenance and inspections will be covered by O&M documents.
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The integrity of the cap will be inspected semiannually, and 5-year site reviews will be
performed. These O&M requirements will also be made the responsibility of the transferee,
through two documents: (1) the separate agreement between ASU and the State of Arizona; and
(2) the Quitclaim Deed between the United States and Arizona State University. Given the fact
the conveyance is the subject of a Public Benefit Conveyance for educational purposes, transfer
of this property to another party is unlikely.

7.1.2 Implementation Concerns
There are no major implementation concerns associated with the excavation, removal, and
backfilling of the affected area. A Maricopa County air permit will be required for fugitive dust
emissions, or dust suppression methods may be specified during the remedial design. Archeo-
logical monitoring will be required during excavation activities. The alternative is estimated to
require three months to complete. There are no implementation concerns associated with the
recordation of a VEMUR with respect to the site and the implementation of the agreement
between ASU and the State of Arizona.

7.1.3 Cost
The initial capital cost, assuming all soil to be nonhazardous waste, is estimated to be
$1,386,000. The O&M costs, which include semiannual site visits to inspect the soil cap
integrity, and the 5-year review, are $136,000. The net present worth is $1^22,000.

7.2 Selected Remedy for the Firing Range and Skeet Range (Facility 927,
Part of Site SS-20)

The selected remedy for Site SS-20 is Alternative SS20-3FR: Excavation and Off-Site Disposal,
the specific components of this alternative are presented in Section 5.2.2.2, and are described in
this section.

The recordation of a VEMUR (Appendix A-2) will be used to provide notice of residual conta-
mination on the Skeet Range which is adjacent to the runway. In addition, the Air Force will use
Institutional Controls to prevent exposure to residual contamination by limiting the property's
use to nonresidential activities, through the implementation of environmental use restrictions in
the deed conveying the property. These environmental use restrictions shall run with the land
and be binding on successors in interest in accordance with Arizona real property law, and shall
be enforceable by the United States. The environmental use restrictions shall be made
enforceable through deed covenants which shall allow the United States, as Grantor, to institute
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legal action to enforce performance and observance of these covenants, enjoin acts which are
violative of these covenants, and exercise any other legal or equitable right or remedy with
respect to these covenants.

In addition, since this property is to be transferred for use as a public airport, the conveyance
mechanism itself shall pose a limitation on the use of the property for residential purposes.
Typically, the property recipient enters into contractual obligations with the Federal Aviation
Administration which limits the use of the property to support the public airport. In the event the
property is no longer for the public airport, the deed conveying the affected property will include
provisions allowing for site access by the United States and appropriate environmental regulatory
agencies for the purposes of ensuring compliance with the restrictions identified in the deed
conveying the property.

7.2.1 Major Components of the Selected Remedy
An area of lead-contaminated soil approximately 140 feet hi width and 20 feet in height along the
north berm of the Firing Range will be excavated to a depth into the berm of 5 feet. This soil
represents a volume of 519 yd3, which could expand 25 percent to 649 yd3 upon excavation. The
excavated soil will be transported by covered trucks off Base to a licensed solid waste landfill.

The Former Skeet Range was adjacent to the active runway so no action other than the recorda-
tion of a VEMUR and placement of appropriate access and environmental use restrictions hi the
deed conveying the property will be accomplished to ensure that use of this site by the transferee
and its successors will not result in exposure to or disturbance of any residual contamination.

7.2.2 Implementation Concerns
There are no major implementation concerns associated with the excavation, removal, and
backfilling of the affected area. A Maricopa County air permit will be required for fugitive dust
emissions, or dust suppression methods may be specified during the remedial design. The
alternative is estimated to require one week to complete.

7.2.3 Cost
The initial capital cost, assuming all soil to be nonhazardous waste, is estimated to be $122,000.
Any O&M costs associated with this remedy would be negligible as long as the property is used
in accordance with the terms of the conveyance as a public airport. To ensure compliance with
the institutional controls, a monitoring component will be established as part of the 5-year review
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process as long as the property is part of the public airport. If the use of the property changes
(i.e., the property is no longer used for airport purposes), the monitoring component will need to
be reviewed to ensure that an appropriate monitoring profile is implemented which could include
greater frequency of inspections of the property.

7.3 Selected Remedy for the Electroplating/Chemical Cleaning Shop (Site SS-16)
The selected remedy for SS-16 is Alternative SS16-2: Institutional Control. The specific
components of this alternative are presented hi Chapter 5.0. The only component from among
source treatment, source containment, groundwater, and general will be the general component
via the recordation of a VEMUR (Appendix A-2) and placement of covenants hi the deed
designed to prevent activities which could cause exposure to residual contamination. These
environmental use restrictions shall run with the land and be binding on successors hi interest hi
accordance with Arizona real property law, and shall be enforceable by the United States. The
Air Force will also assure through the property transfer process and deed restrictions that any
engineering controls required to meet nonresidential use will become the operations and mainte-
nance responsibility of the acquiring land owner.

This remedy will involve placing a VEMUR on SS-16 and appropriate environmental use
restrictions hi the deed conveying the property to restrict use to nonresidential. As is the case hi
7.2 above, hi the event the property is no longer used for the public airport,.the deed conveying
the affected property will include provisions allowing for site access by the United States and
appropriate environmental regulatory agencies for the purposes of ensuring compliance with the
environmental use restrictions identified hi the deed conveying the property. The environmental
use restrictions shall be made enforceable through deed covenants which shall allow the United
States, as Grantor, to institute legal action to enforce performance and observance of these
covenants, enjoin acts which are violative of these covenants, and exercise any other legal or
equitable right or remedy with respect to these covenants. To ensure compliance with the
institutional controls, a monitoring component will be established as part of the 5-year review
process as long as the property is part of the public airport. If the use of the property changes,
the monitoring component will need to be reviewed to ensure that an appropriate monitoring
profile is implemented which could include greater frequency of inspections of the property. The
cost of this alternative is estimated at $2,000.

7.4 Selected Remedy for Building 1010 (Site SS-24)
The selected remedy for SS-24 is Alternative SS24-2: Institutional Control. The specific com-
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ponents of this alternative are presented hi Chapter 5.0. The only component from among source
treatment, source containment, groundwater, and general will be the general component via the
recordation of a VEMUR and placement of covenants in the deed designed to prevent activities
which could cause exposure to residual contamination. These environmental use restrictions
shall run with the land and be binding on successors in interest in accordance with Arizona real
property law, and shall be enforceable by the United States. The Air Force will assure through
the property transfer process and deed restrictions that any engineering controls required to meet
nonresidential use will become the operations and maintenance responsibility of the acquiring
land owner.

As is the case hi 7.2 and 7.3 above, in the event the property is no longer used for its intended
transfer as a conveyance of the wastewater treatment plant under the auspices of a public benefit
conveyance for health purposes under the authority of the Department of Health and Human
Services, the deed conveying the affected property will include provisions allowing for site
access by the United States and appropriate environmental regulatory agencies for the purposes
of ensuring compliance with the restrictions identified hi the deed conveying the property. The
environmental use restrictions shall be made enforceable through deed covenants which shall
allow the United States, as Grantor, to institute legal action to enforce performance and
observance of these covenants, enjoin acts which are violative of these covenants, and exercise
any other legal or equitable right or remedy with respect to these covenants. As hi the case of the
other affected properties containing SS-16, SS-19 and SS-20, the conveyance of the property is
for the sole purposes of carrying out a specific program, and, therefore, use of the property
inconsistent with the purposes of such conveyance could result hi the forfeiture of the subject
property. To ensure compliance with the institutional controls, a monitoring component will be
established as part of the 5-year review process as long as the property is subject to the require-
ments of the conveyance for public health. If the use of the property changes, the monitoring
component will need to be reviewed to ensure that an appropriate monitoring profile is imple-
mented which could include greater frequency of inspections of the property. The cost of this
alternative is estimated at $2,000.

7.5 Selected Remedy for Facilities 1020 and 1051 (Site SS-21)
The recordation of a VEMUR (Appendix A-2) will be used to provide notice of residual
contamination at Site SS-21. In addition, the Air Force will use Institutional Controls to prevent
exposure to residual contamination by limiting the property's use to nonresidential activities,
through the implementation of environmental use restrictions hi the deed conveying the property.
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These environmental use restrictions shall run with the land and be binding on successors in
interest in accordance with Arizona real property law, and shall be enforceable by the United
States. The environmental use restrictions shall be made enforceable through deed covenants
which shall allow the United States, as Grantor, to institute legal action to enforce performance
and observance of these covenants, enjoin acts which are violative of these covenants, and
exercise any other legal or equitable right or remedy with respect to these covenants.

In addition, since this property is to be transferred for use as a public airport, the conveyance
mechanism itself shall pose a limitation on the use of the property for residential purposes, as
described hi Section 7.2. To ensure compliance with the institutional controls, a monitoring
component will be established as part of the 5-year review process as long as the property is part
of the public airport. If the use of the property changes, the monitoring component will need to
be reviewed to ensure that an appropriate monitoring profile is implemented which could include
greater frequency of inspections of the property. The cost of the implementation of the
institutional controls is estimated at $2,000.
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8.0 Statutory Determination

Under Section 121 of CERCLA, the selected remedy must be protective of human health and the
environment, and must comply with all ARARs. The selected remedy must also be cost effective
and utilize permanent solutions and alternative treatment technologies to the maximum practical
extent. Remedies that employ treatment that permanently and significantly reduce the volume,
toxicity, or mobility of hazardous wastes as a major part of the remedy are preferable. How the
selected remedies for OU-4 sites meet these requirements is discussed in this chapter.

The State of Arizona and the communities surrounding Williams AFB were involved in the deci-
sion-making process through the TRC, the RAB, and through public meetings and comment
periods on proposed remedies and removal actions. Chapter 10.0 of this document addresses the
communities' involvement in more depth.

The selected remedy for both the Former Skeet Range (Site SS-19) and the Firing Range (part of
Site SS-20) is excavation, off-site disposal, and institutional controls. The placement and
maintenance of a protective cap is an integral part of the Site SS-19 remedy, as well. This
selected remedy represents the best balance among alternatives with respect to the evaluation
criteria.

The selected remedy for the Electroplating/Chemical Cleaning Shop (Site SS-16), the Former
Skeet Range at Site SS-20, Facilities 1020 and 1051 (Site SS-21), and Building 1010 (Site SS-
24) is institutional controls in the form of placement of deed restrictions and a VEMUR on the
site.

8.1 Protection of Human Health and the Environment
The selected remedy protects human health by breaking the ingestion pathway for lead in soil to a
human child receptor. In the case of the Former Skeet Range at the South Desert Village (SS-
19), the exposed surface soil containing above 400 mg/kg lead will be removed, and the lead-
contaminated subsurface soil below it will be covered with a six-inch clean soil cap. A VEMUR,
O&M manual requirements, deed restrictions, semiannual soil cap inspections, and five-year
reviews will assure that the pathway remains broken. The selected remedy is the least expensive.
The selected remedy is more protective of human health than Alternative SS19-1, is more
protective of human health than Alternative SS19-4, and is preferred to Alternative SS19-5
because it does not add lead-contaminated soil to another location on the Base.
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In the case of the Firing Range (part of SS-20), the lead-contaminated soil in the impact side of
the north berm will be removed. This will reduce any lead contamination at the site to industrial-
use levels or below.

The selected remedy at Sites SS-16, the Former Skeet Range at SS-20, SS-21, and-SS-24 will
limit those individuals who have access to the site and their interaction with the site. This will
minimize human health risk.

8.2 Attainment of ARARs
The selected remedy will comply with ARARs, which are presented in Appendix D.

8.3 Cost Effectiveness
The selected remedy for the Skeet Range at the South Desert Village, Alternative SS19-3, was
evaluated for cost effectiveness against Alternative SS19-1 (no action), Alternative SS19-4
(excavation, off-site disposal, desert landscaping, and Institutional Control), Alternative SS19-5
(excavation, lead mining, and Institutional Control). The selected remedy is the least expensive.

The Institutional Action at Site SS-16 and Site SS-24 is the most cost effective alternative.

8.4 Utilization of Permanent Solutions and Alternative Treatment Technologies
to the Maximum Extent Possible

The selected remedy utilizes permanent solutions and treatment technologies to the maximum
extent possible. The lead mining alternative would allow recycling of the lead shot from the
South Desert Village, but the difficulty of locating a site on which to stage the soil for treatment,
and on which to leave the treated soil at the completion of the action make the off-site disposal
alternative more economical.

The selected alternative at Sites SS-19 and the SS-20 Firing Range would accomplish site
cleanup to acceptable levels within 3 to 6 months.

The selected alternative at Sites SS-16, the Former Skeet Range at SS-20, SS-21, and SS-24 does
not permanently reduce the contaminant levels, but it will meet all acceptable levels while the
facilities are in industrial use.
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8.5 Preference for Treatment as a Principal Element
No practical method of in-situ treatment of lead shot in soil has been proposed. Any alternative
except removal will leave the contaminant source in place. Source reduction treatment by
removal, then, is the most practical alternative.

There are no practical alternatives to lower the contaminant levels at Sites SS-16 and SS-24
because of their already low concentrations. The levels of lead in surface soil are unknown at the
Site SS-20 Skeet Range and at Site SS-21, but sampling has documented there will be no impact
to groundwater.
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9.0 Documentation of Significant Changes

This section documents the reasons for any significant changes to the selected remedy after
receiving public comments on this document.

The public comment period for cleanup of soils at OU-4 began on November 10, 1997,
coincident with public review of the proposed plan for OU-4 (IT, 1997d). The public meeting
was held November 18, 1997. There have been no changes to the selected remedy as the result
of public comments.
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10.0 Responsiveness Summary

10.1 Overview
The USAF published the proposed plan for OU-4, Williams AFB on October 28, 1997; the
public comment period began November 10,1997 and extended through December 9,1997. A
public meeting was held at the Williams Gateway Airport, Building 1, 6001 South Power Road
in Mesa, Arizona to present the plan to the public on November 18, 1997. The ROD recom-
mends a no-action alternative for six OU-4 sites where there is no contaminant that poses a
unacceptable risk to human health and the environment, institutional control through deed
restrictions and a VEMUR at two sites, and a combination of remedial cleanup actions and
institutional controls through deed restrictions and a VEMUR at two sites that contain lead in soil
at levels that pose an unacceptable risk to human health and the environment if no action were
taken.

The public meeting held on November 18, 1997 was attended by RAB members and two
members of the general public. There were no significant comments received that impact the
planned actions.

10.2 Background on Community Involvement
To date, the level of community interest and concern regarding the soil cofilamination at OU-4 in
particular and environmental cleanup in general at Williams AFB can be characterized as
extremely low. In contrast, Base reuse issues have sparked great interest, which in turn have
created an indirect interest on what effect, if any, the environmental contamination at the Base
will have on future use or transfer of Base property.

The RAB has been briefed on the progress of environmental investigation all OUs and the
selected remedy identified in the ROD for OU-4. An ad was placed in the Tribune announcing to
the public that the proposed plan had been placed in the information repository at the Gilbert
Public Library and that there was an opportunity to offer input during the 30-day comment
period. A fact sheet describing the selected remedy for cleanup of OU-4 was also placed in the
information repository and distributed at the public meeting. The ad announcing the public
comment period and the availability of the proposed plan for review contained the time, location,
and subject matter of the public meeting.
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10.3 Summary of Comments Received During the Public Comment Period and
Air Force Responses

The public comment period on the proposed plan for cleanup of soils at OU-4 was held from
November 10,1997 through December 9,1997.

10.4 Community Relations Activities at Williams Air Force Base
Community relations activities at Williams AFB have been guided by a written community
relations plan. Design of the site-specific community relations plan was guided by the level and
types of concern expressed by local community members in one-on-one interviews conducted in
November 1989.

An information repository containing correspondence, fact sheets, and other pertinent documents,
such as the community relations plan, has been established and is currently maintained at the
Williams Gateway Airport Authority Administrative Offices,5835 South Soffaman Road, Mesa,
Arizona 85212.

A TRC provided review and comment on actions and proposed actions with respect to releases
and threatened releases of hazardous substances at Williams AFB until it was replaced by the
RAB in February, 1994. The purpose of the RAB (and the TRC before it) is to serve as an
advisory committee to the USAF on the IRP at Williams AFB. The RAB, whose expanded
membership includes representatives of the USAF, state and federal regulatory agencies, and
community stakeholders, meets quarterly to discuss the results of the field investigations and to
discuss proposals for interim or final cleanup actions. In addition to IRP issues, the RAB covers
Base reuse topics.

Eleven fact sheets have been written and distributed that describe planned, ongoing, and
completed activities under the IRP at Williams AFB. Six were information updates on progress
of environmental investigation. Five others described the proposed plans for cleanup of OU-1,
OU-2, OU-3, OU-4, and OU-5.

A 35-millimeter slide presentation describing the IRP was developed for the Base Commander's
use with community and civic groups. Before the training wing was deactivated, the Commander
or his designee briefed numerous groups about environmental activities at Williams AFB.

News releases and public notices have been submitted to the local papers announcing milestones
in the IRP. Topics include:

KN/42S8/4258.ROD/8-16-99(16:20 pm) 10-2



• Signing of the FFA

• Availability for comment on engineering evaluation/cost analyses for the Radioactive
Instrumentation Burial Area, the Fire Protection Training Area No. 1, and the Pesticide
Burial Area

« Availability of the OU-1, OU-2, OU-3, OU-4, and OU-5 RI reports for review

• Availability of the OU-1, OU-2, OU-3, OU-4, and OU-5 proposed plans for public
comment

• Announcement of public meeting to present the proposed plans for OU-1, OU-2, OU-
3, OU-4, and OU-5.

Fact sheets describing the proposed plans to clean up OU-1 and OU-2 were mailed to the mailing
list contained in the community relations plan, along with the announcement of the public
comment period and the public meeting. The broadcast media also received a public service
announcement giving the time and location of the public meeting. Notices in the Arizona
Republic/Phoenix Gazette announced the public comment periods for OU-1 and OU-2. The
Tribune carried notices for the public comment period for the OU-3, OU-4, and OU-5 proposed
plans.

Four public meetings have been held at the Mesa Conference Center Complex as part of the
community relations program at Williams AFB. Fifty to 75 citizens attended the first meeting
held on June 16,1992 to present the proposed plan for cleanup of OU-2, and less than 20 citizens
attended the second and third public meetings held October 14, 1993 and February 10, 1994 to
present the proposed plan for cleanup of OU-1. Less than a half dozen bona fide community
members attended the public meeting held on July 18, 1995 to present the proposed plan for
OU-3. RAB members and two persons, one representing the State of Arizona and one
representing the Gila River Indian Community, attended the OU-5 public meeting. The OU-4
public meeting on November 18,1997 was attended by RAB Committee and two community
members.

At each public meeting, attendees were given an agenda, a fact sheet, and graphic representations
of cleanup alternatives as handouts. Copies of the FSs and proposed plans were available at each
public meeting for review. Press packets, including the handouts, hard copies of slides, and the
news releases, were available for media representatives who attended the first four meetings.
The presentation materials were provided all attendees of the OU-4 meeting.
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Questions and answers from the public meeting are summarized as follows:

Questions and Answers

Mr. Terry Me Arthur (citizen) asked if there was a significant risk reduction between the options
of placing a 6-inch clean soil cover on the area or removing 6 inches of contaminated soil and
replacing it with clean soil.

Mr. Carter (IT) said that in terms of risk reduction, he did not recall that there would be a
significant difference between the two options. Removing the soil will reduce the amount of lead
in the soil significantly, thus reducing the lead levels. Capping with clean soil, new vegetation,
and placing a VEMUR to restrict digging and disturbance of the cap together were selected as the
most cost-effective procedure while producing a reasonable reduction hi human health risk. Mr.
Freitas (EPA) said that an operation and maintenance plan also will address what type of activity
may occur at the site, in addition to the VEMUR.

Mr. McArthur (citizen) then asked about new utility placement in the area. Mr. Carter (FT) said
that coordination meetings are currently being conducted between the Air Force and local
utilities and ASU officials. The attempt will be made to phase in new utility work so the utilities
can be installed before remediation or removal action takes place. Any subsequent utility work
would be guided by the operations and maintenance plan, which will outline how any disturbed
and contaminated soil will be handled. This manual will have to be agreed to by the Air Force,
the regulatory agencies, the utilities, and ASU.

Mr.. Jim Burke (Gila Indian River Community) asked if the cost of the OU-4 action is known.
Mr. Carter (IT) referred him to the last page of the proposed plan handed out earlier. He said the
cost will be about $1.5 million.

KN/4258/4258.ROD/8-16-99(16:20pm) 10-4



11.0 References

AeroVironment, Inc. (AV), 1987, Installation Restoration Program, Phase II Confirma-
tion/Quantification, Stage 2 Report., Williams AFB, AeroVironment Report AV-FR-87/536.

AeroVironment, Inc. (AV), 1986, Installation Restoration Program, Phase II Confirma-
tion/Quantification, Stage 1 Report, Williams AFB, AeroVironment Report AF-FR-84/593,
January 1986.

Alloway, B. J., 1990, Heavy Metals in Soils, John Wiley & Sons, New Jersey, 339 pp.

Arizona Department of Environmental Quality (ADEQ), 1996, Appendix A, Human Health-
Based Guidance Levels (HBGL)for Ingestion of Contaminants in Soil, Amended Soil
Remediation Rules, ADEQ, Phoenix, Arizona.

Cost Branch Controller Division, 1987, Community Economic Impact Statement, 82nd Flying
Training Wing.

Engineering-Science, Inc. (ES), 1984, Installation Restoration Program, Phase I - Records
Search, Williams AFB, Arizona, February 1984.

Gschwend, P. M. and R. A. Kites, 1981, "Fluxes of Polycyclic Aromatic Hydrocarbons to Marine
and Lacustrine Sediments in the Northeastern United States," Geochim. Cosmochim. Acta,
45:2359-67.

Halliburton NUS Corporation (HNUS), 1993a, CERCLA Environmental Baseline Survey -
Records Search and Visual Site Inspection of Williams AFB, Arizona, August 18 - September
3,1993.

Halliburton NUS Corporation (HNUS), 1993b, Basewide Environmental Baseline Survey,
Williams Air Force Base, Arizona, December 1993.

U Corporation (TT), 1997a, Final Remedial Investigation Report, Operable Unit 4, Williams
Air Force Base, Arizona, prepared for Air Force Center for Environmental Excellence,
HSC/PKCVCB Headquarters Human Systems Center (AFMC), Brooks Air Force Base, Texas,
May 1997.

IT Corporation (IT), 1997b, Final Feasibility Study Report, Operable Unit 4, Williams Air
Force Base, Arizona, prepared for Air Force Center for Environmental Excellence,
HSC/PKCVCB Headquarters Human Systems Center (AFMC), Brooks Air Force Base, Texas,
July 1997.

IT Corporation (IT), 1997c, Final Hardfill Area Compliance Verification Report, Williams Air
Force Base, Arizona, prepared for Air Force Center for Environmental Excellence,

KN/42S8/4258.ROD/7-14-99(13:22 pm) 11-1



HSC/PKCVCB Headquarters Human Systems Center (AFMC), Brooks Air Force Base, Texas,
April 1997.

IT Corporation (IT), 1997d, Final Proposed Plan for Operable Unit 4, Williams Air Force
Base, Arizona, prepared for Air Force Center for Environmental Excellence, HSC/PKCVCB
Headquarters Human Systems Center (AFMC), Brooks Air Force Base, Texas, November, 1997.

IT Corporation (IT), 1996a, Final Remedial Investigation Report, Operable Unit 5 (OU-5),
Williams Air Force Base, prepared for Air Force Center for Environmental Excellence,
HSC/PKCVCB Headquarters Human Systems Center (AFMC), Brooks Air Force Base, Texas,
May 1996.

IT Corporation (IT), 1996b, Final OU-4 Sheet Range (SS-19) Investigation Work Plan/Field
Sampling Plan Addendum, Williams Air Force Base, Arizona, prepared for Air Force Center
for Environmental Excellence, HSC/PKCVCB Headquarters Human Systems Center (AFMC),
Brooks Air Force Base, Texas, March 1996.

IT Corporation (IT), 1996c, Final Ordnance Clearance Report, Williams Air Force Base,
Arizona, prepared for Air Force Center for Environmental Excellence, HSC/PKCVCB
Headquarters Human Systems Center (AFMC), Brooks Air Force Base, Texas, August 1996.

IT Corporation (IT), 1995a, Final Work Plan/Field Sampling Plan, Phase 2 -
Evaluation/Assessment, Category 7 Areas, Williams Air Force Base, Arizona, prepared for Air
Force Center for Environmental Excellence, HSC/PKCVCB Headquarters Human Systems
Center (AFMC), Brooks Air Force Base, Texas, March 1995.

IT Corporation (IT), 1995b, Final Report, Phase 2 - Evaluation/Assessment, Category 7 Areas,
Williams Air Force Base, Arizona, prepared for Air Force Center for Environmental Excellence,
HSC/PKCVCB Headquarters Human Systems Center (AFMC), Brooks Air Force Base, Texas,
October 1995.

IT Corporation (IT), 1995c, Final Work Plan, Operable Unit 4, Williams Air Force Base,
Arizona, prepared for Air Force Center for Environmental Excellence, HSC/PKCVCB
Headquarters Human Systems Center (AFMC), Brooks Air Force Base, Texas, July 1995.

IT Corporation (IT), 1995d, Final Field Sampling Plan, Operable Unit 4 (OU-4), Williams Air
Force Base, Arizona, prepared for Air Force Center for Environmental Excellence, HSC/PK-
CVCB Headquarters Human Systems Center (AFMC), Brooks Air Force Base, Texas, July 1995.

IT Corporation (TT), 1994a, Final Remedial Investigation Report, Operable Unit 3, Williams
Air Force Base, Arizona, prepared for Air Force Base Conversion Agency, Williams Air Force
Base, Arizona, by IT Corporation, September 1994.

IT Corporation (IT), 1994b, Final Remedial Investigation Report Addendum, Operable Unit 1,
Williams Air Force Base, Arizona, prepared for Air Force Base Conversion Agency, Williams
Air Force Base, Arizona, January 1994.

KN/4258/4258.ROD/7-14-?9(1322pm) 11-2



IT Corporation (IT), 1994c, Final Remedial Investigation Report Addendum, Operable Unit 1,
Williams Air Force Base, Arizona, prepared for Air Force Base Conversion Agency, Williams
Air Force Base, Arizona, January 1994.

IT Corporation (IT), 1994d, Final Evaluation/Assessment Report, Williams Air Force Base,
Arizona, prepared for Air Force Base Conversion Agency, September 1994.

IT Corporation (IT), 1993a, Final Facilities Assessment Report, Williams Air Force Base,
Arizona, prepared for USAF Air Training Command, Randolph Air Force Base, Texas, March
1993.

IT Corporation (IT), 1993b, Final Field Sampling Plan Addendum, Operable Unit 3, Williams
AFB, Arizona, prepared for the USAF Air Training Command, Randolph Air Force Base, Texas,
August 1993.

IT Corporation (IT), 1993c, Final Work Plan Addendum, Operable Unit 1, Williams AFB,
Arizona, prepared for the USAF Air Training Command, Randolph Air Force Base, Texas,
August 1993.

IT Corporation (IT), 1992a, Final Remedial Investigation Report, Operable Unit 1, Williams
AFB, Arizona, prepared for the USAF Air Training Command, Randolph Air Force Base, Texas,
October 1992.

IT Corporation (IT), 1992b, Final Remedial Investigation Report, Liquid Fuels Storage Area -
Operable Unit 2, Williams Air Force Base, Arizona, prepared for the USAF Air Training
Command, Randolph Air Force Base, Texas, January 1992. .._..

IT Corporation (IT), 1992c, Final Feasibility Study Report, Operable Unit 2, Williams AFB,
Arizona, prepared for the USAF Air Training Command, Randolph Air Force Base, Texas, April
1992.

IT Corporation (IT), 199 la, Williams Air Force Base Final Work Plan and Quality Assurance
Project Plan, prepared for the USAF Air Training Command, Randolph Air Force Base, Texas,
February 1991.

IT Corporation (TT), 1991b, Williams Air Force Base Final Field Sampling Plan, prepared for
the USAF Air Training Command, Randolph Air Force Base, Texas, April 1991.

IT Corporation (IT), 1991c, Williams Air Force Base Final Community Relations Plan,
prepared for the USAF Air Training Command, Randolph AFB, Texas, by IT Corporation.

IT Corporation (IT), 1987a, Task Report No. 4, Remedial Action Report for the Southwest
Drainage System, Williams AFB, Arizona, prepared for the USAF Air Training Command,
Randolph Air Force Base, Texas, June 10,1987.

KN/4258/4258.ROD/7-14-99(13:22 pm) 11-3



IT Corporation (IT), 1987b, Plans and Specifications for Remediation of the Southwest
Drainage System Ditch, Williams AFB, Arizona, prepared for the USAF Air Training
Command, Randolph Air Force Base, Texas, September 18, 1987.

Kawamura, K. and I. R. Kaplan, 1983, "Organic Compounds in the Rainwater of Los Angeles,"
Environ. Sci. Technol., 17:497-501.

LaFlamme, R. E. and R. A. Kites, 1978, "The Global Distribution of Polycyclic Aromatic
Hydrocarbons in Recent Sediments," Geochimica et Cosmochimica Acta, 42:289-303.

Laney, R. L. and M. E. Hahn, 1986, "Hydrogeology of the Eastern Part of the Salt River Valley
Area, Maricopa and Pinard Counties, Arizona," U.S. Geological Survey, Water Resources
Investigations Report, pp. 86-4147.

National Oceanic and Atmospheric Administration, 1977, Climatic Atlas of the United States,
National Climatic Center, Asheville, North Carolina.

Shuman, L. M., 1991, "Chemical Forms of Micronutrients in Soils," J. J. Montvedt (ed.).
Micronutrients in Agriculture, Soil Sci. Soc. Amer. Book Series No. 4, Soil Sci. Soc. Amer.,
Inc., Madison, Wisconsin.

Sunregion Associates, 1987, Maricopa Land Use Plan, Ocean Creek and East Mesa, Subarea
A2.

Thomas, W., 1986, Accumulation of Airborne Trace Pollutants by Arctic Plants and Soil, Water
ScL Technol, 18:47-57.

U.S. Air Force (USAF), 1997, Draft Plan of Action for the Treatment and Disposition of
Native American Human Remains, Funerary Objects, Sacred Objects, and Objects of Cultural
Patrimony Found During Utility Upgrade and Environmental Remediation Projects in the
South Desert Village Housing Area at Williams Air Force Base, Arizona, Williams Air Force
Base, Arizona, October 1997.

U.S. Air Force (USAF), 1995, Final Programmatic Agreement Among The United States Air
Force, The Arizona State Historic Preservation Officer and The Advisory Council on Historic
Preservation Concerning Disposal of Williams Air Force Base, Mesa, Arizona, Williams Air
Force Base, Arizona, February 1995.

U.S. Department of Energy (DOE), 1989, A Manual for Implementing Residual Radioactive
Material Guidelines, ANL/ES-160, DOE/CH/8901, Argonne National Laboratory, Argonne, IL.

U.S. Department of Housing and Urban Development, 1979, Firm Flood Insurance Rate Map,
Maricopa County, Arizona, Unincorporated Areas: Community, Panel No. 0400371600A.

U.S. Environmental Protection Agency (EPA), 1997, Integrated Risk Information System
(IRIS), On-line, Environmental Criteria and Assessment Office, Cincinnati, OH.

KN/4258/4258.ROD/7-14-99(13:22 pm) 11-4



U.S. Environmental Protection Agency (EPA), 1995a, Region IX Preliminary Remediation
Goals (PRGs) First Half 1995, EPA Region EX, San Francisco, California, February 1, 1995.

U.S. Environmental Protection Agency (EPA), 1995b, Health Effects Assessment Summary
Tables (HEAST), FY-1995 Annual, Office of Solid Waste and Emergency Response,
Washington, DC, OSWER Publication 9200.6-303 (95-1), EPA/540/R-95/036, NTIS No. PB95-
921199.

U.S. Environmental Protection Agency (EPA), 1994, "Guidance on Residential Lead-Based
Paint, Lead-Contaminated Dust, and Lead-Contaminated Soil" Memorandum from L.R.
Goldman, Assistant Administrator, to EPA Regional Directors, dated July 14, 1994.

U.S. Environmental Protection Agency (EPA), 1991, Risk Assessment Guidance for Superfiind:
Volume I —Human Health Evaluation Manual (Part B, Development of Risk-based
Preliminary Remediation Goals), Including Revisions to Chapter 4 (November 1992), and
Appendix D: "Corrections to RAGS-Part B Sections 3.3.1 and 3.3.2 (April 1993)," Office of
Emergency and Remedial Response, Washington, DC. Publication 9285.7-01B.

U.S. Environmental Protection Agency (EPA), 1989a, Interim Final Guidance on Preparing
Superfiind Decision Documents, OSWER Directive 9335.3-02, EPA, Office of Emergency and
Remedial Response, Washington, DC.

U.S. Environmental Protection Agency (EPA), 1989b, Risk Assessment Guidance for
Superfiind, Volume I, Human Health Evaluation Manual, Part A, Interim Final, EPA/540/1-
89/002, EPA, Office of Emergency and Remedial Response, Washington, DC.

U.S. Environmental Protection Agency (EPA), 1989c, Risk Assessment Guidance for
Superfiind Human Health Risk Assessment, U.S. EPA Region IX Recommendations, Interim
Final, 15 December, U.S. EPA Region DC, San Francisco, CA.

KN/4258/4258.ROD/7-! 4-99(13:22 pm) 11-5



APPENDIX A

REQUIRED DOCUMENTS

KW4258/42S8COV.wpd/09-25-98(2*)6pin)



Table of Contents - Appendix A.

A-l Consensus Statement 97-02
A-2 VEMURs
A-3 South Desert Village Protective Cap Operation and Maintenance Manual
A-4 Agreement
A-5 Draft Quitclaim Deed

KN/4258/4258COV.wpd/02-l l-0(3:54pm)



APPENDIX A

REQUIRED DOCUMENTS



APPENDIX A-1

CONSENSUS STATEMENT 97-02

KNM258/4258COV.wpd«&-2949(12:49pin)



Consensus Statement No. 97-02
Agreement on Skeet Range/ South Desert Village (SS-19)

April 22,1997

ISSUES:
Lead shot contamination at the former skeet range located in South Desert Village could pose a hazard to human
health (i.e. children). The Arizona Amended Soil Remediation Rule allows an owner to record a Voluntary
Environmental Mitigation Use Restriction (VEMUR) for r»n residential use if a cap is maintau^
where the lead concentration in the upper 6 inches of soil exceeds 400 mg/kg. The Arizona Amended SoO
Remediation Rule requires that mis property be classified as non residential however it can be inhabited provided
that frequent and repeated contact with the soil has been limited through the use of a protective cap thereby
eliminating unacceptable risk to the inhabitants.

DECLARATKM
The Remedial Project Managers (RPM), representing the Parties to die Williams AFB Federal Facilities
Agreement (FFA) have agreed to mis consensus statement after considering aU of the Parties'concerns.

CONSIDERATIONS:
Tliis consensus statement considers actions that will be acceptable to the Parties leading to a pennanent remedy
as shown below.

AGREEMENT/CONSENSUS:
It is agreed mat the Air Force will remove the top 6" of soil where characterization has shown the lead level to
exceed 400 mg/kg and replace with material specified inthe approved final OU-4 Feasibility Study Report Soil
below roadways, sidewalks, or foundations within the 400 mg/kg lead area will be retained in place and a
VEMUR specifying restrictions for non residential use will be signed. The cap must be periodically monitored
and repaired as necessary per the requirements specified in the operations and maintenance manual to be written
and issued for review and use. The above agreemnet is contingent on acceptance by the public of the Proposed
Plan.

Accepted by the Parties on the date signed and noted below:

Rich-Frehas Amanda-Stone
EPA Region K RPM •/ ADEQ RPM

Charles Helms Mason Bolitho
AFBCARPM ADWRRPM
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APPENDIX A-2

VEMUR

1. SS-19, Former Skeet Range (South Desert Village) - Final
2. SS-16, Electroplating Shop - Draft (Note 1)
3. SS-20, Firing Range - Draft (Note 1)
4. SS-24, Facility 1010 - Draft (Note 1)
5. SS-20, Skeet Range - Draft (Note 1)
6. SS-21, Facility 1020 and Facility 1051 - Draft (Note 1)

Note 1 - The noted VEMURs are in draft form. The Air Force expects to record
these in either identical or substantially the same format (subject to coordination

with ADEQ) as shown.
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Former Skeet Range
Williams Air Force Base

. Mesa, Arizona

NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION
USE RESTRICTION BY THE UNITED STATES OF AMERICA

Pursuant to Arizona Revised Statute § 49-152(A), the UNITED STATES OF AMERICA, acting
by and through the Secretary of the Air Force, Washington, DC, "Owner" of the following
described property:

LEGAL DESCRIPTION: SOUTH DESERT VILLAGE

A portion of "PARCEL Jl" - RECORD OF SURVEY - LAND BOUNDARY SURVEY AT
FORMER WILLIAMS AIR FORCE BASE, as recorded in Book 409 of Maps, page 13,
Maricopa County Records and located within the South half of Section 31, Township 1 South,
Range 7 East of the Gila and Salt River Base and Meridian, Maricopa County, Arizona, more
particularly described as follows:

Commencing at the Northwest comer of the Southwest quarter of said Section 31;
thence South 00° 49' 18" East, along the West line of said Southwest quarter, a distance

of 421.09 feet;
thence North 89° 10' 42" East, perpendicular to said West line, a distance of 1111.28 feet

to the Point of Beginning;
thence North 00° 34' 10" East, a distance of 50.00 feet;
thence North 42° 33' 24" East, a distance of 67.27 feet;
thence North 76° 32' 00" East, a distance of 20.62 feet;
thence North 04° 37' 30" West, a distance of 55.23 feet;
thence North 70° 00' 48" East, a distance of 42.72 feet;
thence North 42° 33' 24" East, a distance of 67.27 feet;
thence North 39° 14' 10" West, a distance of 78.10 feet;
thence North 13° 28' 00" West, a distance of 41.23 feet;
thence North 64° 00' 16" East, a distance of 11.18 feet;
thence North 74° 37' 27" East, a distance of 72.80 feet;
thence South 34° 25' 21" East, a distance of 61.03 feet;
thence South 89° 25' 50" East, a distance of 55.00 feet;
thence South 53° 24' 11" East, a distance of 68.01 feet;
thence North 67° 22' 15" East, a distance of 38.08 feet;
thence North 45° 34' 10" East, a distance of 35.36 feet;
thence North 00° 34' 10" East, a distance of 25.00 feet;
thence North 38° 08' 17" East, a distance of 82.01 feet;
thence South 67° 37' 45" East, a distance of 26.93 feet;
thence South 86° 11' 09" East, a distance of 75.17 feet;
thence South 44° 25' 50" East, a distance of 70.71 feet;
thence South 79° 58' 06" East, a distance of 60.83 feet;
thence North 39° 13' 45" East, a distance of 64.03 feet;
thence South 57° 49' 23" East, a distance of 76.32 feet;



Former Skeet Range
Williams Air Force Base

Mesa, Arizona

thence South 89°
thence North 35°
thence North 49°
thence South 79°
thence South 50°
thence South 09°
thence South 55°
thence South 50°
thence South 25°
thence North 79°
thence North 35°
thence North 22°
thence North 42°
thence South 89°
thence South 75°
thence South 48°
thence South 41°
thence South 32°
thence South 59°
thence South 00°
thence South 73°
thence South 39°
thence South 89°
thence North 25°
thence North 42°
thence South 44°
thence South 10°
thence South 21°
thence South 11°
thence South 89°
thence South 41°
thence South 41°
thence South 39°
thence North 89°
thence South 56°
thence South 76°
thence South 59°
thence South 66°
thence South 20°
thence South 45°
thence North 75°
thence North 68°
thence North 00°

25' 50" East, a distance of 75.00 feet;
33' 41" East, a distance of 61.03 feet;
23' 01" East, a distance of 53.15 feet;
58' 06" East, a distance of 60.83 feet;
46' 15" East, a distance of 32.02 feet;
44' 07" East, a distance of 55.90 feet;
01' 54" West, a distance of 43.01 feet;
45' 50" West, a distance of 39.05 feet;
59' 44" East, a distance of 67.08 feet;
15' 34" East, a distance of 50.99 feet;
33' 41" East, a distance of 61.03 feet;
22' 15" East, a distance of 53.85 feet;
33' 24" East, a distance of 67J27 feet;
25' 50" East, a distance of 55.00 feet;
23' 40" East, a distance of 61.85 feet;
14' 41" East, a distance of 53.15 feet;
25' 04" East, a distance of 67.27 feet;
10' 37" West, a distance of 76.32 feet;
21' 43" East, a distance of 109.77 feet;
34' 10" West, a distance of 55.00 feet;
29' 07" East, a distance of 72.80 feet;
14' 10" East, a distance of 39.05 feet;
25' 50" East, a distance of 105.00 feet;
59- 44" West, a distance of 55.90 feet;
33' 24" East, a distance of 67.27 feet;
25' 50" East, a distance of 70.71 feet;
44' 26" East, a distance of 25.50 feet;
13' 55" East, a distance of 26.93 feet;
52' 46" West, a distance of 50.99 feet;
25' 50" East, a distance of 55.00 feet;
25' 04" East, a distance of 67.27 feet;
25' 04" East, a distance of 67.27 feet;
13' 45" West, a distance of 64.03 feet;
25' 50" West, a distance of 55.00 feet;
52' 46" West, a distance of 36.06 feet;
54' 06" East, a distance of 138.29 feet;
41' 08" East, a distance of 40.31 feet;
56' 24" West, a distance of 87.32 feet;
13' 24" West, a distance of 74.33 feet;
34' 10" West, a distance of 42.43 feet;
23' 40" West, a distance of 61.85 feet;
52' 28" West, a distance of 42.72 feet;
34' 10" East, a distance of 50.00 feet;



Former Skeet Range
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thence North 14°
thence North 58°
thence South 58°
thence South 34°
thence South 05°
thence South 48°
thence North 78°
thence North 54°
thence North 38°
thence North 09°

. thence North 10°
thence North 13°
thence South 48°
thence South 22°
thence South 15°
thence South 45°
thence North 30°
thence North 25°
thence North 00°
thence North 30°
thence North 41°
thence North 16°
thence South 27°
thence South 56°
thence South 49°
thence South 30°
thence South 45°
thence South 68°
thence South 84°
thence North 70°
thence North 11°
thence North 34°
thence South 59°
thence South 64°
thence North 89°
thence South 31°
thence North 62°
thence North 16°
thence South 68°
thence South 85°
thence North 89°
thence North 62°
thence South 64°

36' 20" East, a distance of 61.85 feet;
28' 00" West, a distance of 29.15 feet;
33' 51" West, a distance of 47.17 feet;
25' 21" East, a distance of 61.03 feet;
08' 28" East, a distance of 50.25 feet;
34' 56" West, a distance of 67.27 feet;
07' 14" West, a distance of 50.99 feet;
26' 19" West, a distance of 61.03 feet;
05' 25" West, a distance of 64.03 feet;
44' 07" West, a distance of 55.90 feet;
52' 27" East, a distance of 55.90 feet;
28' 00" West, a distance of 41.23 feet;
34' 56" West, a distance of 67.27 feet;
22' 15" West, a distance of 53.85 feet;
49' 28" West, a distance of 57.01 feet;
34' 10" West, a distance of 35.36 feet;
23' 40" West, a distance of 29.15 feet;
59' 44" West, a distance of 55.90 feet;
34' 10" East, a distance of 50.00 feet;
18' 52" East, a distance of 80.62 feet;
42' 15" West, a distance of 74.33 feet;
07' 47" West, a distance of 52.20 feet;
08' 04" West, a distance of 55.90 feet;
52' 46" West, a distance of 90.14 feet;
37' 30" East, a distance of 78.10 feet;
23' 40" East, a distance of 29.15 feet;
34' 10" West, a distance of 35.36 feet;
46' 05" West, a distance of 53.85 feet;
51' 32" West, a distance of 50.25 feet;
59' 44" West, a distance of 15.81 feet;
57' 34" West, a distance of 46.10 feet;
58' 06" West, a distance of 43.01 feet;
36' 20" West, a distance of 116.62 feet;
00' 16" West, a distance of 55.90 feet;
25' 50" West, a distance of 85.00 feet;
32' 00' West, a distance of 29.15 feet;
51' 56" West, a distance of 55.90 feet;
07' 47" West, a distance of 52.20 feet;
46' 05" West, a distance of 53.85 feet;
48' 21" West, a distance of 60.21 feet;
25' 50" West, a distance of 100.00 feet;
51' 56" West, a distance of 55.90 feet;
00' 16" West, a distance of 55.90 feet;



Former Skeet Range
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thence North 89° 25'50"
thence North 58° 28'00"
thence North 45° 34'10"
thence South 47° 47'49"
thence North 00° 34'10"
thence South 22° 22'15"
thence South 82° 58'29"
thence South 39° 13'45"
thence North 44° 25'50"
thence North 62° 51'56"
thence North 30° 23'40"

West, a distance of 100.00 feet;
West, a distance of 58.31 feet;
East, a distance of 63.64 feet;
East, a distance of 60.21 feet;
East, a distance of 165.00 feet;
West, a distance of 107.70 feet;
West, a distance of 75.66 feet;
West, a distance of 64.03 feet;
West, a distance of 84.85 feet;
West, a distance of 55.90 feet;
West, a distance of 87.46 feet to the Point of Beginning.

Described property being in and forming a part of the City of Mesa, Arizona and comprising and
area of 792,650 square feet or 18.1970 acres more or less.

The subject of this VEMUR, Installation Restoration Program (IRP) Site SS-19, is a former six
station skeet range. The range was demolished and graded in 1950, prior to construction of the
Base housing units now known as South Desert Village. The range occupied what is now an area
south of Coolidge Street, between 5th Street and Perimeter Road.

This site was identified in the 1993 Facilities Assessment Report as an area requiring further
investigation. In 1994, five (5) soil samples were collected from locations representative of the
area affected by lead shot Analysis indicated one (1) lead value in excess of the Base-specific
background range, the regional background range, and the Environmental Protection Agency
(EPA) - Region K residential Preliminary Remediation Goal (PRG) and the Arizona residential
Health Based Guidance Level (HBGL) of 400 mg/kg. Based on this finding, the site was
recommended for further investigation during Operable Unit 4 (OU-4).

While conducting soil borings, as part of the OU-4 investigation, visible lead shot and broken
skeet targets were observed; brought to the surface by widespread rodent burrowing. Because of
the widespread lead-shot contamination visible on the surface, a supplemental investigation was
proposed to determine the aerial and vertical extent of lead contamination.

The supplemental investigation was performed hi January and February of 1996. Over 1,000
locations were bored to a depth of 2 feet below ground surface (bgs), and approximately 100
locations were bored to a total depth of 4 feet bgs. Samples were sieved and the remaining lead
pellets counted and documented.

It has been established that lead from lead shot is not a threat to groundwater at this site;
however, the lead shot in the surface soil represents a potential health risk to residents of the
South Desert Village. Since risk based PRGs for lead (as lead shot) in soil could not be
quantified for the site (because of lack of empirical data) the EPA Region DC and Arizona HBGL
for lead in soil was adopted as a surrogate PRG for the upperbound estimate of lead available for



Former Skeet Range
Williams Air Force Base

Mesa, Arizona

ingestion. A conversion of lead pellet abundance to potential lead in soil was performed and the
data was used to generate a map of South Desert Village indicating the area where lead values in
soil could be expected to exceed the PRO.

The selected remedy (completed in June 1998) for this site is excavation, removal, and
replacement of the top six (6) inches of soil within the 400 mg/kg area. The replacement soil is a
protective cap over the remaining contamination, and is subject to repair and maintenance in
accordance with an EPA, Arizona Department of Environmental Quality (ADEQ), and Air Force
approved Operation & Maintenance Manual.

This VEMUR is to be recorded with the county recorder on the chain of title to indicate the
selected remedy has been completed, and to give notice that the remediated portion of the
property has not been cleaned up to residential standards. However, hi accordance with
Consensus Statement No. 97-02, dated 22 April 1997, and the Arizona Amended Soil
Remediation Rule, the US EPA, Region EX, and the ADEQ have agreed that the remedy properly
maintained in accordance with the South Desert Village Protective Cap Operation and
Maintenance Manual, dated May 1998, is sufficiently protective of human health and the
environment to allow human habitation. In order to augment the physical remedy, the property
will be subjected to a deed restriction that prohibits the habitation of children under seven (7)
years of age.

THE REMAINDER OF THIS PAGE INTENTIONALLY LEFT BLANK
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Former Skeet Range

Williams Air Force Base
Mesa, Arizona

The UNITED STATES OF AMERICA, acting by and through the Secretary of the Ak Force,
voluntarily agrees to limit and restrict the use of the described portion of the property to
habitation by persons over the age of seven (7) years and above, and agrees that the repak and
maintenance of the protective cap be in accordance with an EPA, Arizona Department of
Envkonmental Quality (ADEQ), and Ak Force approved Operation & Maintenance Manual.

for: UNITED STATES OF AMERICA

Date
ALBERT F.LO^
Director
Ak Force Base Conversion Agency

COMMONWEALTH OF VIRGINIA

COUNTY OF ARLINGTON

On the .day of.

)
) ss.:
)

1998, before me.
the undersigned Notary Public, personally appeared Albert F. Lowas, Jr., personally known to me
to be the Director, Ak Force Base Conversion Agency, and acknowledged that the same was the
act and deed of the Secretary of the Ak Force and that he executed the same as the act of the
Secretary of the Ak Force.

Notary Public, Commonwealth of Vkginia
My commission expires: y^cc <3f o2£>0&1

for: ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Date: Approved:

Title:

/MM ^
T



for: ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Date: /i

77JeanAViSaBt ioun '
(Director, Waste Program Division

FAMBAJ.SIKWNE/
NotoiyPuWe-Amono

MorioopoCorty
u>/ remm. Exotfttt Jon 18.gMO_
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APPENDIX

LEGAL DESCRIPTION OF PROPERTY BY
REGISTERED LAND SURVEYOR
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BRAOY - AULERICH & ASSOCIATES, IRIC.
Gh/H EnBlneerlns • LsncJ Surveying

Construction Staking

Dennis H. Brady
C.E. Autertah P.L.S.
Robert: N. Herman RE. /.R l_S.

LEGAL DESCRIPTION: SOUTH DESERT VILLAGE VEMUR

particularly described as follows:

coding at the Northwest comer of the Southwest quarter of said

^"Sence south 00- «f' 18" East, along the «est line_of said

-«s«ss f:^£~££h?s£^ -
"̂ hê r̂ OÔ ""̂ "ast" a distance of SO... feet;

thence North 42° 33' 24" East,
thence North 76° 32' 00" East,

— 51S Hi Hi Si: £̂  s s-.s s:S= ES ; ; '»; rt. a 22-. - ...» ~;
thence North 13 28 oo wesc, ,,, ̂ ^̂  of 11>18 feet;
thence North 64* 00' 16" East,
thence North 74C 37' 27" East,
thence South 34° 25« 21" East,
thence South 89° 25' 50- East,

- 11" East,
15" East,

East,
East,

17" East,
45" East,

ea. u.j.Qt.'*-'**'— —— — ~
a distance of 67.27 feet;
a distance of 20.62 feet;
a distance of 55.23 feet;

thence South 53° 24
thence North 67° 22'
thence North 45° 34' 10"
thence North 00° 34' 10"
thence North 38° 08'
thence South 67° 37'
thence South 86° 11' 09" East
thence South 44° 25' 50" East
thence South 79° 58' 06" East
thence North 39° 13' 45" East
thence South 57° 49' 23" East
thence South 89° 25- 50" East

a distance of 11.18 feet;
a distance of 72.80 feet;
a distance of 61.03 feet;
a distance of 55.00 feet;
a distance of 68.01 feet;
a distance of 38.08-feet;
a distance of 35.36 feet;
a distance of 25.00 feet;
a distance of 82.01 feet;
a distance of 26.93 feet;
a distance of 75.17 feet;
a distance of 70.71 feet;
a distance of 60.83 feet;
a distance of 64.03 feet;
a distance of 76.32 fee;
a distance of 75.00 feet;££ £S r«.»:::. =£:: «*~- - «•» *-*•
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thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence

ss-thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
'thence
thence
thence
thence

North
South
South
South
South
South
South
North
North
North
North
South
South
South
South
South
South
South
South
South
South
North
North
South
South
South
South
South
South
South
South
North
South
South
South
South
South
South
North
North
North
North
North
South

23 '
58'
46'
44 i
01'
45'
59'
15'
33'
22'
33'
25'
23'
14'
25'
10'

49°
79°
50°
09°
55°
50"
25°
79°
35°
22°
42°
89°
75°
48°
41°
32°
59°
00°
73°
23°
89°
25°
42°
44°
10°
21°
11°
89°
41°
41°
39°
89*
56°
76°
59°
66°
20°
45°
75°
68°
00°
14°
58"
58°

34'
29'
14«
25'
59'
33'
25'
44'
13'
52'
25'
25'
25'
13'
25'
52«
54'
41'
56'
13 «
34 «
23'
52'
34'
36'
28'
33'

01"
06"
15"
07"
54"
50"
44"
34"
41"
15"
24"
50"
40"
41"
04"
37"
43"
10"
07"
10"
50"
44"
24"
SO"
26"
55"
46"
50"
04"
04"
45"
50"
46"
06"
08"
24"
24"
10"
40"
28"
10"
20"
00"
51"

East,
Eaet,
East.
East,
West,
West,
East.
East,
East,
East,
East,
East,
East,
East,
East,
West,
East,
West,
East,
East,
East,
West,
East,
East,
East,
East,
West,
East,
East,
East.,
West,
West,
West,
East,
East,
West,
West,
West,
West,
West,
East,
East,
West,
West,

a distance of 53.15 feet;
a distance of 60.83 feet;
a distance of 32.02 feet;
a distance of 55.90 feet;
a distance of 43.01 feet;
a distance of 39.05 feet;
a distance of 67.08 feet;
a distance of 50.99 feet;
a distance of 61.03 feet;
a distance of 53.85 feet;
a distance of 67.27 feet;
a distance of 55.00 feet;
a distance of 61.85 feet;
a distance of 53.15 feet;
a distance of 67.27 feet;
a distance of 76.32 feet;
a distance of 109.77 feet;
a distance of 55.00 feet;
a distance of 72.80 feet;
a distance of 39.05 feet;
a distance of 105.00 feet;
a distance of 55.90 feet;
a distance of 67.27 feet;
a distance of 70.71 feet;
a distance of 25.50 feet;
a distance of 26.93 feet;
a distance of 50.99 feet;
a distance of 55.00 feet;
a distance of 67.27 feet;
a distance of 67.27 feet;
a distance of 64.03 feet;
a distance of 55.00 feet;
a distance of 36.06 feet;
a distance of 138.29 feet;
a distance of 4O.31 feet;
a distance of 87.32 feet;
a distance of 74.33 feet;
a distance of 42.43 feet;
a distance of 61.85 feet;
a distance of 42.72 feet;
a distance of 50.00 feet;
a. distance of. 61.85 feet;
a distance of 29.15 feet;
a distance of 47.17 feet;

Page 2 of 7
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thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
'thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence

South
South
South
North
North
North
North
North
North
South
South
South
South
North
North
North
North
North
North
South
South
South
South
South
South
South
North
North
North
South
South
North
South
North
North
South
South
North
North
South
North
North
North
South
North

34C

05°
48°
78°
54°
38°
09°
10°
13°
48°
22°
15°
45°
30°
25°
00°
30°
41'
16°
27°
56°
49°
30°
45°
68°
84°
70°
11"
34°
59"
64°
89°
31°
62°
16°
68°
85°
89°
62°
64°
89°
58°
45°
47°
00°

25'
08*
34'
07'
26'
OS1

44'
52'
2B«
34'
22'
49'
34'
23'
59'
34'
18'
42'
07'
08*
52'
37'
23'
34'
46'
51'
59'
57'
58'
36'
O0«
25 '
32'
51'
07"
46'
48'
25'
51'
00 i
25'
28'
34'
47'
34'

21"
28"
56"
14"
19"
25"
07"
27"
00"
56"
15"
28"
10"
40"
44"
10"
52"
15"
47"
04"
46"
30"
40"
10"
05"
32"
44"
34"
06"
20"
16"
50"
00'
56"
47"
OS"
21"
50"
"56"
16"
50"
00"
10"
49"
10"

East, a distance of
East, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
East, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
Bast, a distance of
Bast, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
East, a distance of
Bast, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
West, a distance of
East, a distance of
East, a distance of
East, a distance of

61.03 feet;
50.25 feet;
67.27 feet;
50.99 feet;
61.03 feet;
64.03 feet;
55.90 feet;
55.90 feet;
41.23 feet;
67.27 feet;
53.85 feet;
57.01 feet;
35.36 feet;
29.15 feet;
55.90 feet;
50.00 feet;
8p.62 feet;
74.33 feet;
52.20 feet;
55.90 feet;
90.14 feet;
78.10 feet;
29.15 feet;
35.36 feet;
53.85 feet;
50.25 feet;
15.81 feet;
46.1O feet;
43.01 feet;
116.62 feet;
55.90 feet;
85.00 feet;
29.15 feet;
55.90 feet;
52.20 feet;
53.85 feet;
60.21 feet;
100.00 feet;
55.90 feet;
55.90 feet;
100.00 feet;
58.31 feet;
63.64 feet;
60.21 feet;
165.00 feet;

Page 3 of 7
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thence South 22'
thence South 82"
thence South 39'

22'
SB'
13'

thence North 44° 25'
thence North 62" 51'
thence North 30° 23'

Point: of Beginning.

15" West, a distance of 107.7O feet;
29" West, a distance of 75.66 feet,-
45" West, a distance of 64.03 feet;
50" West, a distance of 84.85 feet;
56" West, a distance of 55.90 feet;
40" West, a distance of 87.46 feet to the

Described property being in and forming a part of the City of Mesa,
Arizona and comprising and area of 792,650 square feet or 18-1970
ac:re:3 more or leas.

1CCC9
C5-1RJSTOPKSR E.

AULERICH
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BRADY-AULERICH & ASSOCIATES, INC.
1030 C. Guadalupe Road
Tempe, Arizona 85283

Phone (602) 839-4000 Fax (602) 345-9259 PAGE:
PROJECT: SOUTH DESERT VILLAGE VEMUR

MATCH LINE SHEET 3

5 OF 7 PAGES

DATE: 5-12-98

51.09*.

TOTAL AREA:
792650 SF
18.1970 AC

LI 06 L104

•

W 1/4 SEC 31
T-1S. R-^TE
FND 1" REBAR

SW CORNER SEC 31 •
T-1S, R-7E
GLO BRASS CAP
2' BELOW SURFACE

421.09' 2210.42*
M= S 00*49*18" E 2631.51*
R= S 00-49'11- E 2631.57*
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BRADY-AULERICH & ASSOCIATES, INC.
1030 E. Guadalupe Road

Tempe, Arizona 85283
Phone (602) B39-4OOO Fax (6O2) 345-9259

PROJECT: _ SOUTH DESERT VILLAGE VEMUR

PAGE 6 OF 7 P AGES

DATE: 5-12-98

L63

L73

:• MATCH LINE SHEET 2
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8RADY-AULERICH & ASSOCIATES, INC.
1030 E. Guodolupe Road

Tempe. Arizona 85283
Phone (602) 839-40OO Fax (602) 345-9259 P AGE 7 OF 7 P AGES

DATE: 5-12-98

LINE*
L105
L106
L107
L108
L1O9
L110
LH1
LVI2
L113
L114
L115
L116
L117
L118
L119
L120

DIRECTION
S 68*46'05" W
S S5X8'21" W
N ss-as'so" w
N SZ-SVSS" W
S 64t»*1fi" W
ft ssrz&'so" w
N SBTZB'OtT W
N 45-3410" E
S 47-47*48" E
K OOt54'1O" E
S 22-22T15" W
S 8rS8*29" W
S 39n3'45" W
N 44-25'50" W
N ez'S'j'se'* w
N 30^23*40" W

OIST
53.85'
B0.21'
1OO.CJO'
55.90'
55L9O'
100.00'
56.31*
63.64'
60.21*
1BS.OO'
107.70*
75.66*
64,03'
84.85*
55,90*
87.46*



Return to:
U.S. Air Force
AFBCA/ROL Bergstrom AFB
371 IRghter Drive
Austin, TX 78719-2557

NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION USE RESTRICTION
BY THE UNITED STATES OF AMERICA

SUE SS-16 ELECTROPLATING SHOP
WILLIAMS AIR FORCE BASE

MESA, ARIZONA



' Site SS-16 Electroplating Shop
Williams Air Force Base

Mesa, Arizona

NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION
USE RESTRICTION BY THE UNITED STATES OF AMERICA

Pursuant to Arizona Revised Statute § 49-152(A), the UNITED STATES OF AMERICA, acting
by and through the Secretary of the Air Force, Washington, DC, "Owner" of the following
described property:

A portion of PARCEL "C" - RECORD OF SURVEY - LAND BOUNDARY SURVEY AT
FORMER WILLIAMS AIR FORCE BASE, as recorded in Book 409 of Maps, page 13,
Maricopa County Records and located within the Northwest quarter of Section 32, Township 1
South, Range 7 East of the Gila and Salt River Base and Meridian, Maricopa County, Arizona,
more particularly described as follows:

Commencing at a Brass Cap stamped RLS 4251,1979 WAFB, said point assumed to be the
Southwest corner of said Section 32;

thence South 89° 23' 00" East, along a Reference line (the terminus of which bears
South 89° 23' 00" East 7,913,33 feet to a % inch iron pipe accepted as the South quarter
comer of Section 33, said line also being the basis of bearing for this description), a distance of
483.84 feet;

thence North 00° 37' 00" East, a distance of 2,912.30 feet;
thence South 89° 31' 44" East, a distance of 292.68 feet;
thence North 00° 13' 49" East, a distance of 432.81 feet to the Point of Beginning;
thence continuing North 45° 25' 55" West, a distance of 421.65 feet;
thence North 45° 26' 23" East, a distance of 231.44 feet;
thence South 44° 24' 38" East, a distance of 420.76 feet;
thence South 45° 34' 07" West, a distance of 223.92 feet to the Point of Beginning.

Described property being in and forming a part of the City of Mesa, Arizona and comprising an
area of 2.201 acres more or less.

AI76-99/WP/WAFB34588.doc 1 409881.01XX1.70.00 6/25/99 IfcOO AM



Site SS-16 Electroplating Shop
Williams Air Force Base

Mesa, Arizona

The U.S. Air Force Installation Restoration Program Site SS-16 consists of two former chemical
application facilities located in Building 1085 at the former Williams Air Force Base. The
Electroplating Facility was located at the northwest end of Building 1085, in a small room
constructed of cement block on a cement slab. A sub-slab soil sample collected in 1993 during
the Williams AFB Evaluation/Assessment to investigate floor staining returned values for
arsenic and beryllium within background ranges but above Arizona residential health-based
guidance levels (HBGL) and EPA residential preliminary remediation goals (PRG) (Final
Evaluation/Assessment Report, Williams Air Force Base, Arizona, September 1994). Follow-up
boreholes and sub-slab soil sampling in 1995 during the Operable Unit (OU) 4 Remedial
Investigation confirmed the results of previous sampling. Laboratory analyses of subsurface soil
samples collected from five boreholes at various depths between the surface and 51 feet detected
arsenic levels between 2.2 milligrams per kilogram (mg/kg) and 5.2 mg/kg, and beryllium levels
between 0.34 mg/kg and 0.92 mg/kg. (Final Remedial Investigation Report, Operable Unit 4,
Williams Air Force Base, Arizona, May 1997).

Because these levels fell within the Base-specific background range for beryllium and the
regional background range for arsenic, and because the values were not indicative of a
contamination "hot spot", the Final Remedial Investigation Report, Operable Unit 4 concluded
the concentrations were occurring naturally. Risk assessment screening performed for the Final
Record of Decision, Operable Unit 4, Williams Air Force Base, Arizona, in progress 1999,
however, concluded that arsenic and beryllium at the site posed a cancer risk to plausible human
receptors under an unrestricted residential development scenario, but not under a nonresidential
land use scenario. The current land use scenario for the Electroplating Facility is industrial.
Because of the proximity of the facility to an active taxiway of the operational Williams
Gateway Airport, the future land use scenario is expected to remain industrial. The selected
remedy hi the OU-4 Record of Decision for the Electroplating Facility isthe implementation of
institutional controls through deed restrictions to prevent uses which could cause exposure to
residual contaminants and notification of the existence of such contaminants through the
recordation of a VEMUR.

Pursuant to Section 49-152, subsection (A), Arizona Revised Statutes, Owner has chosen to
record a VEMUR for the property described above to partially meet the requirements of the
selected remedy.
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Site SS-16 Electroplating Shop
Williams Air Force Base

Mesa, Arizona

The UNITED STATES OF AMERICA, acting by and through the Secretary of the Air Force,
voluntarily agrees to limit and restrict the use of the described portion of the property to
nonresidential uses, as defined in Arizona Revised Statutes § 49-152(A).

for UNITED STATES OF AMERICA

. Date:
ALBERT F. LOWAS, JR.
Acting Director
Air Force Base Conversion Agency

for. ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Date: ____________ Approved:

Title:

COMMONWEALTH OF VIRGINIA )
) ss.:

COUNTY OF ARLINGTON )

On the ____ day of ________, 1999, before me, _____________________,
the undersigned Notary Public, personally appeared Albert F. Lowas, Jr., personally known to
me to be the Acting Director, Air Force Base Conversion Agency, and acknowledged that the
same was the act and deed of the Secretary of the Air Force and mat he executed the same as the
act of the Secretary of the Air Force.

Notary Public, Commonwealth of Virginia
My commission expires:
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Return to:
U.S. Air Force
AFBCA/ROL Bergstrom AFB
3711 Fighter Drive
Austin, TX 78719-2557

NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION USE RESTRICTION
BY THE UNITED STATES OF AMERICA

SITE SS-20 FIRING RANGE
WILLIAMS AIR FORCE BASE

MESA, ARIZONA



Site SS-20 Firing Range
Williams Air Force Base

Mesa, Arizona

NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION
USE RESTRICTION BY THE UNITED STATES OF AMERICA

Pursuant to Arizona Revised Statute § 49-152(A), the UNITED STATES OF AMERICA, acting
by and through the Secretary of the Air Force, Washington, DC, "Owner" of the following
described property:

A portion of "AIRPORT PARCEL" - RECORD OF SURVEY - LAND BOUNDARY SURVEY
AT FORMER WILLIAMS AIR FORCE BASE, as recorded in Book 409 of Maps, page 13,
Maricopa County Records and located within the Northeast quarter of Section 29, Township 1
South, Range 7 East of the Gila and Salt River Base and Meridian, Maricopa County, Arizona,
more particularly described as follows:

Commencing at the Northwest comer of said Northeast quarter;
thence South 89° 22* 53" East, along the North line of said

Northeast quarter, a distance of 1,348.33 feet;
thence South 00° 37' 07" West, perpendicular to the said

North line of said Northeast quarter, a distance of 377.65 feet
to the Point of Beginning;

thence North 08° 47' 26" East, a distance of 74.73 feet;
thence North 47° 27' 42" East, a distance of 73.32 feet;
thence North 79° 20' 29" East, a distance of 122.40 feet;
thence South 82° 41' 16" East, a distance of 127.47 feet;
thence South 53" 37' 29' East, a distance of 89.65 feet;
thence South 06° 52' 22" East, a distance of 71.36 feet;
thence South 37° 33' 50" West, a distance of 213.34 feet;
thence South 88° 13' 15" West, a distance of 158.42 feet;
thence North 31° 50' 48" West, a distance of 198.02 feet to the Point of Beginning.

Described property being in and forming a part of the City of Mesa, Arizona and comprising an
area of 2.1230 acres more or less.
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Site SS-20 Firing Range
Williams Air Force Base

. Mesa, Arizona

A filing range near the north end of the former Williams Air Force Base was used for target
practice from 1961 to 1992. The firing range was investigated and sampled during Base-wide
Evaluation/Assessment activities hi 1993. Soil from the backstop was sifted for removal of
bullet fragments, and analyzed for evidence of fine particulate lead. Soil at the base of the
backstop was also sampled and analyzed for evidence of fine particulate lead. All samples
returned lead values much greater than base-specific and regional background levels, and greater
than EPA preliminary remediation goals. The area was designated as part of U.S. Air Force
Installation Restoration Program Site SS-20 and recommended for inclusion hi Operable Unit
(OU) 4 (Final Evaluation/Assessment Report, Williams Air Force Base, Arizona, September
2994).

During the OU-4 remedial investigation, 13 shallow boreholes were sampled at depths of 1,2,
and 3 feet below the surface to determine the vertical extent of lead contamination. Analytical
results of sampling documented high lead values hi the backstop soil at an expected height for
bullet impact. Lead values for soil from the floor of the range were all below screening levels, as
reported hi the Final Remedial Investigation Report, Operable Unit 4, Williams Air Force Base,
Arizona, May 1997. The site was recommended hi the Final Record of Decision, Operable Unit
4, Williams Air Force Base, Arizona, in progress 1999 for remedial action consisting of
excavation and off-site disposal of an estimated 519 square yards of contaminated soil, and
establishment of institutional controls hi the form of a deed restriction and notification of
potential residual contaminants through a VEMUR.

The recommended remedial action at SS-20 Firing Range was performed hi spring 1998 (Final
Remedial Action Oversight Report, South Desert Village (SS-19) and Firing Range (SS-20),
Operable Unit 4, Williams Air Force Base, Arizona, June 1998). Pursuant to Section 49-152,
subsection (A), Arizona Revised Statutes, Owner has chosen to record a VEMUR for the
property to partially satisfy the requirements of the selected remedy hi the OU-4 Record of
Decision.
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Site SS-20 Filing Range
Williams Air Force Base

Mesa, Arizona

The UNITED STATES OF AMERICA, acting by and through the Secretary of the Air Force,
voluntarily agrees to limit and restrict the use of the described portion of the property to
noaresidential uses, as defined in Arizona Revised Statutes § 49-152(A).

for UNITED STATES OF AMERICA

Date:
ALBERT F. LOWAS, JR.
Acting Director
Air Force Base Conversion Agency

for. ARIZONA DFJPARTMENT OF
ENVIRONMENTAL QUALITY

Date: Approved:

Title:

COMMONWEALTH OF VIRGINIA

COUNTY OF ARLINGTON

)
) ss.:
)

On the. .day of. _, 1999, before me,.
the undersigned Notary. Public, personally appeared Albert F. Lowas, Jr., personally known to
me to be the Acting Director, Air Force Base Conversion Agency, and acknowledged that the
same was the act and deed of the Secretary of the Air Force and that he executed the same as the
act of the Secretary of the Air Force.

Notary Public, Commonwealth of Virginia
My commission expires:
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Return to:
U.S. Air Force
AFBCA/ROL Bergstrom AFB
3711 Fighter Drive
Austin, TX 78719-2557

NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION USE RESTRICTION
BY THE UNITED STATES OF AMERICA

SITE SS-24 FACILITY 1010
WILLIAMS AIR FORCE BASE

MESA, ARIZONA



Site SS-24 Facility 1010
Williams Air Force Base

Mesa, Arizona

NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION
USE RESTRICTION BY THE UNITED STATES OF AMERICA

Pursuant to Arizona Revised Statute § 49-152(A), the UNITED STATES OF AMERICA, acting
by and through the Secretary of the Air Force, Washington, DC, "Owner" of the following
described property:

A portion of Parcel "K" - RECORD OF SURVEY - LAND BOUNDARY SURVEY AT
FORMER WILLIAMS AIR FORCE BASE, as recorded in Book 409 of Maps, page 13,
Maricopa County Records and located within the Northwest quarter of Section 6, Township 2
South, Range 7 East of the Gila and Salt River Base and Meridian, Maricopa County, Arizona,
more particularly described as follows:

Commencing at the Northwest comer of said Northwest quarter, said point also being the
Northwest corner of said Parcel "K";

thence South 00° 43' 57" East, along the West line of said Northwest quarter and said
Parcel "K", a distance of 175.32 feet;

thence North 89° 16' 03" East, perpendicular to the said West line, a distance of
224.13 feet to the Point of Beginning;

thence North 89° 17' 21" East, a distance of 80.20 feet;
thence South 00° 13' 49" West, a distance of 97.85 feet;
thence South 88° 27' 24" West, a distance of 78.05 feet;
thence North 01° 02' 01" West, a distance of 98.97 feet to the Point of Beginning.

Described property being in and forming a part of the City of Mesa, Arizona and comprising an
area of 7,785 square feet more or less.
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Site SS-24 Facility 1010
Williams Air Force Base

Mesa, Arizona

The U.S. Installation Restoration Program Site SS-24 on the former Williams Air Force Base
consists of Facility 1010, the former Pesticide (Entomology) Shop, located south of the Base
perimeter road near the Base wastewater treatment plant. The facility is a 1,240-square foot
metal building constructed on a concrete slab, surrounded by an 8,000-square foot fenced yard.
Because the facility had been used since its construction hi 1983 for the storage and mixing of
pesticides, and because the building and grounds had never been surveyed for contamination, it
was designated Site SS-24 and included in Operable Unit (OU) 4 for remedial investigation. As
reported in the Final Remedial Investigation Report, Operable Unit 4, Williams Air Force Base,
Arizona, May 1997, laboratory analysis of surface soil samples collected from the fenced yard
surrounding Building 1010 detected the following chemicals of potential concern (COPQ
above EPA preliminary remediation goal (PRO) screening levels: alpha-chlordane (up to
1,000 micrograms per kilogram [ug/kg]; PRG = 340 ug/kg), dieldrin (up to 540 ug/kg;
PRG = 28 ug/kg), gamma-chlordane (up to 1,000 ug/kg; PRG = 340 ug/kg), and heptachlor
(110 fig/kg; PRG = 99 ug/kg). Laboratory analysis of wipe samples collected from surface stains
located on floors and shelves in the north bay of Facility 1010 detected the following COPC:
gamma-chlordane (2.0 fig/kg) and gamma-BBC (Lindane) (up to 0.21 ug/kg). No promulgated
screening levels or levels of acceptable contamination for surface stains exist for the detected
COPC. The remedy for Site SS-24 selected in the Final Record of Decision, Operable Unit 4,
Williams Air Force Base, Arizona, in progress 1999 is institutional control in the form of a deed
restriction to prevent uses which could cause exposure to residual contaminants and notification
of the existence of such contaminants through the recordation of a VEMUR.

Pursuant to Section 49-152, subsection (A), Arizona Revised Statutes, Owner has chosen to
record a VEMUR for the property described above to partially complete the requirements of the
OU-4 Record of Decision.
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Site SS-24 Facility 1010
Williams Air Force Base

Mesa, Arizona

The UNITED STATES OF AMERICA, acting by and through the Secretary of the Air Force,
voluntarily agrees to limit and restrict the use of the described portion of the property to
nonresidential uses, as defined in Arizona Revised Statutes § 49-152(A).

for UNITED STATES OF AMERICA

Date:
ALBERT F. LOWAS, JR.
Acting Director
Air Force Base Conversion Agency

fon ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Date: Approved:

Title:

COMMONWEALTH OF VIRGINIA

COUNTY OF ARLINGTON

)
) ss.:
)

On the. .day of. _, 1999, before me,.
the undersigned Notary Public, personally appeared Albert F. Lowas, Jr., personally known to me
to be the Acting Director, Air Force Base Conversion Agency, and acknowledged that the same
was the act and deed of the Secretary of the Air Force and that he executed the same as the act of
the Secretary of the Air Force.

Notary Public, Commonwealth of Virginia
My commission expires:
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Return to:
U.S. Air Force
AFBCA/ROL Bergstrom AFB
3711 Fighter Drive
Austin, TX 78719-2557

NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION USE RESTRICTION
BY THE UNITED STATES OF AMERICA

SS-20 SKEET RANGE
WILLIAMS AIR FORCE BASE

MESA, ARIZONA

KNW258\SS20SVMR.doc\tJ7/14/99\l:38 PM



NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION
USE RESTRICTION BY THE UNITED STATES OF AMERICA

Pursuant to Arizona Revised Statute § 49-152(A), the UNITED STATES OF AMERICA, acting
by and through the Secretary of the Air Force, Washington, DC, "Owner" of the following
described property:

A portion of "AIRPORT PARCEL" - RECORD OF SURVEY - LAND BOUNDARY SURVEY
AT FORMER WILLIAMS AIR FORCE BASE, as recorded in Book 409 of Maps, page 13,
Maricopa County Records and located within the North half of Section 29, Township 1 South,
Range 7 East of the Gila and Salt River Base and Meridian, Maricopa County, Arizona, more
particularly described as follows:

Commencing at the North quarter comer of said Section 29;
thence South 89° 22' 53" East, along the North line of said Section 29,

a distance of 653.63 feet;
thence South 00° 37' 07" West, perpendicular to the said North line,

a distance of 136.90 feet to the Point of Beginning;
• thence continuing South 00° 37' 07" West,

a distance of 600.00 feet;
thence North 89° 22' 53" West, parallel to the said North line,

a distance of 756.00 feet;
thence North 00° 37' 07" East, a distance of 600.00 feet;
thence South 89° 22' 53" East, parallel to the said North line,

a distance of 756.00 feet to the Point of Beginning.

Described property being in and forming a part of the City of Mesa, Arizona and comprising an
area of 453,600 square feet or 10.4132 acres more or less.
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SS-20 Skeet Range
Williams Air Force Base

Mesa, Arizona

A Skeet Range at the former Williams Air Force Base was active near the north end of the Base'
runways during the 1960s, until construction of an additional east runway in the early 1970s
obliterated the range and facilities. The area of the Former Skeet Range was investigated during
Basewide Evaluation/Assessment activities in 1993, and surface soil was sampled at two
locations adjacent to the north end of the east runway. Although evidence of the Former Range
was noted in the form of broken skeet targets and shotgun shell casings, no lead pellets were
observed on the surface. Results of surface soil analysis reported lead values above residential
limits, and the area was designated as part of U.S. Air Force Installation Restoration Program
Site SS-20 and recommended for inclusion in Operable Unit (OU) 4 (Final Evaluation/
Assessment Report, Williams Air Force Base, Arizona, September 1994).

During the OU-4 remedial investigation, a compilation of Base aerial photographs was used to
estimate the area of potential lead pellet fallout that remained after the construction of the east
runway. Soil samples within this area were collected at a depth of approximately two feet below
the surface and analyzed for lead to see if surface pellets had leached into the subsurface.
Analytical results reported in the Final Remedial Investigation Report, Operable Unit 4,
Williams Air Force Base, Arizona, May 1997 were all within or very near the Base-specific
range for lead of 10.4 to 19.4 milligrams per kilogram (mg/kg). This part _qf Site SS-20 was
recommended for no action in the Final Record of Decision, Operable Unit 4, Williams Air
Force Base, Arizona, in progress 1999.

Because of the lead detected in surface soil during the Evaluation/Assessment, and the likelihood
that scattered lead pellets remain on the surface at the site, an unrestricted residential
development scenario for the site was unacceptable to the Arizona Department of Environmental
Quality. The current land-use scenario for the SS-20 Skeet Range is industrial, and because of
the proximity of the facility to an active runway of the operational Williams Gateway Airport,
the future land-use scenario is expected to remain industrial. Pursuant to Section 49-152,
subsection (A), Arizona Revised Statutes, Owner has chosen to record a VEMUR for the
property.

KN\4258\SS20SVMR.doc\07/lS/99\4:59 PM



SS-20 Skeet Range
Williams Air Force Base

Mesa, Arizona

the UNITED STATES OF AMERICA, acting by and through the Secretary of the Air Force,
voluntarily agrees to limit and restrict the use of the described portion of the property to
nonresidential uses, as defined in Arizona Revised Statutes § 49-152(A).

for: UNITED STATES OF AMERICA

Date:
ALBERT F. LOWAS, JR.
Acting Director
Air Force Base Conversion Agency

for: ARIZONA DEPARTMENT
OF ENVIRONMENTAL
QUALITY

Date: Approved:

Title:

COMMONWEALTH OF VIRGINIA )

COUNTY OF ARLINGTON )
) ss.:

On the .day of. _, 1999, before me,.
the undersigned Notary Public, personally appeared Albert F. Lowas, Jr., personally known to
me to be the Acting Director, Air Force Base Conversion Agency, and acknowledged that the
same was the act and deed of the Secretary of the Air Force and that he executed the same as the
act of the Secretary of the Air Force.

Notary Public, Commonwealth of Virginia
My commission expires:
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SS-20 Skeet Range
Williams Air Force Base

Mesa, Arizona

APPENDIX

LEGAL DESCRIPTION OF PROPERTY BY
REGISTERED LAND SURVEYOR

KNVt258\SS20SVMR.doc\07/14«9\l:38 PM



Return to:
U.S. Air Force
AFBCA/ROL Bergstrom AFB
3711 Fighter Drive
Austin, TX 78719-2557

NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION USE RESTRICTION
BY THE UNITED STATES OF AMERICA

SITE SS-21, FACILITY 1020 AND FACILITY 1051
WILLIAMS AIR FORCE BASE

MESA, ARIZONA

KN\4258\SS21VMR.doc\07/l4/99\l:43 PM



NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION
USE RESTRICTION BY THE UNITED STATES OF AMERICA

Pursuant to Arizona Revised Statute § 49-152(A), the UNITED STATES OF AMERICA, acting
by and through the Secretary of the Air Force, Washington, DC, "Owner" of the following
described property:

A portion of "AIRPORT PARCEL" - RECORD OF SURVEY - LAND BOUNDARY
SURVEY AT FORMER WILLIAMS AIR FORCE BASE, as recorded in Book 409 of Maps,
page 13, Maricopa County Records and located within the South half of Section 32, Township 1
South, Range 7 East of the Gila and Salt River Base and Meridian, Maricopa County, Arizona,
more particularly described as follows:

Commencing at the Southwest corner of said Section 32;
thence South 89° 22' 03" East, along the South line of said

Section, a distance of 1,248.30 feet;
thence North 00° 32' 10" East, a distance of 153.46 feet to

the Point of Beginning;
thence continuing North 00° 32' 10" East, a distance of

370.99 feet;
thence South 89° 10' 29" East, a distance of 2,258.93 feet;
thence South 00° 32' 10" West, a distance of 370.94 feet;
thence North 89° 10' 33" West, a distance of 2,258.93 feet

to the Point of Beginning.

Described property being in and forming a part of the City of Mesa, Arizona and comprising an
area of 837,980 square feet or 19.2374 acres more or less.
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Site SS-21, Facility 1020 and Facility 1051
Williams Air Force Base

Mesa, Arizona

The U.S. Air Force Installation Restoration Program Site SS-21 at the former Williams Air Force
Base consists of Facility 1020 - the Firing-In Buttress, and Facility 1051 - the Bore Sighting
Bunker, both located along the south Perimeter Road of the Base. Each facility is a large three-
sided concrete structure that had been filled with sand and gravel during use as a backstop for
bullets from training aircraft. At some time before the early 1990s, use of the facilities was
discontinued, and the backstop material from each structure was removed and piled nearby
(Facility 1051) or spread out on the nearby ground surface (Facility 1020). Visual evidence of
spent bullets on the ground surface near each facility was reported hi the Basewide
Environmental Baseline Survey, Williams Air Force Base, Arizona, December 1993, although no
visual evidence was noted during a different site visit reported in the Final Facilities Assessment
Report, Williams Air Force Base, Arizona, March 1993. Because of the data gap posed by the
lack of soil sampling and the differing observations, the facilities were included in Operable Unit
(OU) 4 for further investigation.

During OU-4 remedial investigation activities, each facility was mapped and the shallow
subsurface soil was sampled and analyzed for lead. Analytical results reported in the Final
Remedial Investigation Report, Operable Unit 4 yielded lead values within the regional
background range, and below any State of Arizona or EPA regulatory limit The site was
recommended for no further action in the Final Record of Decision, Operable Unit 4, Williams
Air Force Base, Arizona, in progress 1999. Because of the lead from bullets reported on the
surface near the facilities, an unrestricted residential development scenario for the site was
unacceptable to the Arizona Department of Environmental Quality. The current land-use
scenario for SS-21 is industrial, and because of the proximity of the facility to the operational
Williams Gateway Airport, the future land-use scenario is expected to remain industrial.
Pursuant to Section 49-152, subsection (A), Arizona Revised Statutes, Owner has chosen to
record a VEMUR for the property.
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Site SS-21, Facility 1020 and Facility 1051
Williams Air Force Base

Mesa, Arizona

. The UNITED STATES OF AMERICA, acting by and through the Secretary of the Air Force,
voluntarily agrees to limit and restrict the use of the described portion of the property to
nonresidential uses, as defined in Arizona Revised Statutes § 49-152(A).

for: UNITED STATES OF AMERICA

Date:
ALBERT F. LOWAS, JR.
Acting Director
Air Force Base Conversion Agency

for: ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Date: Approved:

Title:

COMMONWEALTH OF VIRGINIA )

COUNTY OF ARLINGTON )
) ss.:

On the .day of. _, 1999, before me,.
the undersigned Notary Public, personally appeared Albert F. Lowas, Jr., personally known to
me to be the Acting Director, Air Force Base Conversion Agency, and acknowledged that the
same was the act and deed of the Secretary of the Air Force and that he executed the same as the
act of the Secretary of the Air Force.

Notary Public, Commonwealth of Virginia
My commission expires:
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Site SS-21, Facility 1020 and Facility 1051
Williams Air Force Base

Mesa, Arizona

APPENDIX

LEGAL DESCRIPTION OF PROPERTY BY
REGISTERED LAND SURVEYOR
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APPENDIX A-3

SOUTH DESERT VILLAGE PROTECTIVE CAP
OPERATION AND MAINTENANCE MANUAL

(This final manual dated May 1999 is incorporated herein and made a part hereof
by reference.)

KHM258/4258COV.wp*06-29-99(12:49pni)



APPENDIX A-4

AGREEMENT

(The enclosed Agreement represents the agreement that will be excuted by the
Arizona Department of Environmental Quality and Board of Regents on behalf of
Arizona State University with regard to South Desert Village. This agreement has

undergone the required fifteen business day comment period and has had any
resulted modifications included. It will be executed after the date of the signing

of this ROD and is included for information.)
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AGREEMENT

Agreement ("Agreement") made as of _________a 2000, between the ARIZONA
DEPARTMENT OF ENVIRONMENTAL QUALITY ("ADEQ" or "Department") on behalf of
the State of Arizona and the ARIZONA BOARD OF REGENTS for and on behalf of Arizona
State University (" ASU").

RECITALS

1. ADEQ enters into this Agreement pursuant to the Comprehensive Environmental
Response, Compensation and Liability Act of 1980, 42 U.S.C. § 9604(d), which authorizes the
State to enter into a cooperative agreement with the United States Environmental Protection
Agency to carry out actions authorized under CERCLA; that cooperative agreement entered into
between the United States Environmental Protection Agency Region LX and the Arizona
Department of Environmental Quality, ADEQ Contract No. 000300-99; A.R.S. § 49-202(H),
which authorizes the Director to take all action necessary or appropriate to secure to the State of
Arizona the benefits of CERCLA; A.R.S. 49-292 and A.R.S. 49-285.01, which authorize the
Department to enter into settlement agreements and to provide a written release and covenant
not to sue to prospective purchasers.

2. ASU enters into this Agreement pursuant to A.R.S. 15-1625.B which authorizes
the Arizona Board of Regents to enter into contracts and to acquire and hold real property. This
Agreement is being entered into by ASU in connection with the transfer to ASU by the United
States Department of Education of the real property described in the Quit Claim Deed attached
hereto as Exhibit 1 ("Quit Claim Deed"). The obligations of the parties under this Agreement are
contingent upon title to the Site being vested hi ASU. -

3. The Parties agree that ASU's entry into this Agreement and the actions
undertaken by ASU in accordance with the Agreement do not constitute an admission by ASU of
liability for any purpose.

4. Williams Air Force Base, located in Mesa, Arizona, was commissioned hi 1941
and used as a flight training school until the base was closed hi 1993. The Air Force is the owner
and former operator of the Base, including that portion of the Base containing 390 base housing
units constructed in 1950 and now known as South Desert Village.

5. Following Base closure, the Air Force conducted a Remedial Investigation and
Feasibility Study (RI/FS) of the Base, and locations within the Base where contamination was
suspected were evaluated under the provisions of the Comprehensive Environmental Response,
Compensation and Liability Act of 1980, 42 U. S. C. § 9601 et. seq., as amended (CERCLA)
implemented by the Air Force Installation Restoration Program (IRP). A portion of
approximately 18.2 acres of South Desert Village was designated for further investigation as an
IRP site under Operable Unit 4 (OU-4) and assigned the IRP Site designation number SS-19.
Soil samples taken by the Air Force from a portion of South Desert Village which had been
constructed over the location of a former Base trap and skeet range established the presence of



lead in soils at levels exceeding 400 mg/kg at the surface and lead detections to a depth of four
feet below ground surface. That portion of South Desert Village with surface soil lead
concentrations in excess of 400 mg/kg is described in Exhibit A and is referred to as the
"Affected Area" or the "Site".

6. ASU is the prospective transferee of South Desert Village from the United States
Department of Education for use as campus housing. ASU did not cause or contribute to the
existing lead contamination at South Desert Village or otherwise cause or contribute to a release
or threatened release of hazardous substances as defined by A.R.S. § 49-201(17) present or
existing on or under the Site as of the effective date of this Agreement (collectively, the "Existing
Contamination").

7. The discovery of excess lead in the soil in South Desert Village precluded the
transfer to ASU of approximately 86 houses built over the Affected Area, pending a more
detailed investigation of the extent of lead contamination.

8. The Air Force investigation established that the lead in the soils in the Site is not
a threat to groundwater at the site, but that the lead shot in the soils represented a potential
health risk to future residents of South Desert Village without further remediation.

9. ADEQ has established by rule risk-based standards for soil remediation activities.
The Arizona Soil Remediation Standards Rule permit soil to be remediated to residential or non-
residential site-specific remediation levels. Arizona Administrative Code R18-7-206(A). With
prior approval of ADEQ, a person may achieve the remediation levels sufficient to permit human
habitation at the Site by the use of institutional and engineering controls. The Department's
approval shall be based, in part, on a demonstration that such institutional and engineering
controls will be maintained. A.A.C. R18-7-206(D).

10. The remedy selected by USEPA, ADEQ and the Air Force for the Site in the
Williams Air Force Base Operable Unit 4 (OU-4) Record of Decision ("ROD") utilizes
engineering controls hi the form of the removal of the first six inches of contaminated surface
soils and placement of a six inch clean soil protective cap. The selected remedy also requires
adherence to the operational and maintenance requirements of the South Desert Village
Protective Cap Operation and Maintenance Manual (Appendix A-3 to the ROD, henceforth
referred to as the "O&M Manual"). The remedy also selects institutional controls in the form of
the recordation of a Voluntary Environmental Mitigation Use Restriction ("VEMUR") in
accordance with A.R.S. § 49-152; deed restrictions contained in the Quit-Claim Deed by and
between the United States Department of Education, as grantor, and ASU, as grantee; this
Agreement, wherein ASU agrees to perform the protective cap inspections and maintenance as
set forth hi the O&M Manual under the oversight of ADEQ; semi-annual soil cap inspections to
be conducted by ASU; and the CERCLA five-year reviews to be conducted by USEPA.



11. Notwithstanding remediation to a non-residential level, the remedy will allow
human habitation of the Site provided that frequent and repeated contact with the soil is limited
by means of the engineering and institutional controls selected hi the ROD. Under A.R.S.
Sections 49-151 and 49-152, property may be used for a "residential use" only if it is remediated
to a residential standard. Property may be used for a "nonresidential use" if it is remediated to a
nonresidential standard. A.R.S. Section 49-151.3 defines "residential use" as:

those uses of remediated property upon which there are dwellings where
the residents are reasonably expected to be in frequent, repeated contact
with soil.or other uses where natural persons are reasonably expected to
be hi similar contact, such as child care centers and elementary schools.
(Emphasis added)

A.R.S. Section 49-151.1 defines "nonresidential use" as "those uses of property other than
residential uses." From these provisions and from Arizona Administrative Code R18-7-206(A)
and R18-7-206(D), ADEQ has concluded that (i) a use of remediated property in which natural
persons do not have frequent and repeated contact with the soil is a nonresidential use, and (ii) a
nonresidential use is permitted if the remediated property has been remediated to a nonresidential
standard. The engineering and institutional controls for the Site are in place to protect natural
persons from frequent and repeated contact with the soil. Therefore, human habitation of the
Site is permissible so long as the natural persons are protected from frequent and repeated
contact with the soil. The engineering and institutional controls selected for the Site will not
change the land-use status of the Site from non-residential to residential; but the engineering and
institutional controls described in this Agreement and in the ROD, properly maintained, will

. allow reuse of the base housing for residential purposes.

12. The Air Force has excavated and removed six inches of soil from the Site. The
protective cap consists of clean soil backfill of excavated areas maintained at a thickness of no
less than six inches and the foundations of existing houses, patios, sidewalks, roadways and
paved parking areas. The owner of the Site is to conduct inspections of the protective cap to
monitor any deterioration due to erosion, to repair any deterioration due to erosion and to
implement erosion control measures to mitigate any deterioration due to erosion.

13. The Air Force has recorded a VEMUR covering the Site and has prepared the
O&M Manual which, inter alia, lists the specific responsibilities for the maintenance, repair and
monitoring of the protective cap. Finally, the United States Department of Education (DOE) as
grantor, and ASU, as Grantee, have executed the Quit-Claim Deed which contains certain
covenants, conditions and restrictions which must be complied with by ASU.

PURPOSE

14 The purpose of this Agreement is to institute a framework through which the
institutional and engineering controls in place for the South Desert Village soil cap will be
maintained by ASU. Accordingly, the purpose of this Agreement is to (i) set forth the respective



rights and responsibilities of ADEQ and ASU; (ii) assure compliance by ASU with the covenants,
conditions and restrictions in the Quit Claim Deed; (iii) provide for the additional obligation of
ASU in Paragraph 34 of this Agreement concerning reimbursement by ASU of ADEQ costs
incurred hi monitoring ASU compliance with this Agreement and the Quit Claim Deed; and (iv)
settle and resolve, subject to reservations and limitations contained in Paragraphs 39-41 of this
Agreement (Reservation of Rights by State of Arizona), the potential liability of ASU for the
Existing Contamination at the Site. This Agreement is not to be construed as serving any other
purpose other than the purposes stated herein.

15. The resolution of the potential liability of ASU is hi the public interest. ASU will
provide a substantial public benefit hi assuming the responsibility for the maintenance, repair and
monitoring of the engineering and institutional controls designed to protect the integrity of the
protective cap. The acquisition of the Site by ASU also addresses an important public purpose
with the conversion of former base housing into affordable student housing.

DEFINITIONS

16. Unless otherwise expressly provided herein, terms used hi this Agreement which
are defined in Water Quality Assurance Revolving Fund ("WQARF"), Arizona Revised Statutes
Title 49, Chapter 2, Article 5, or CERCLA, 42 U.S.C. § 9601 et. seq. shall have the meanings
assigned to them when used herein.

17. "Existing Contamination" shall mean any hazardous substances as defined by
A.R.S. § 49-201(17) present or existing on or under the Site as of the effective date of this
Agreement, including lead contamination hi the soils at the site.

18. "Parties" shall mean ADEQ and ASU.

19. "Purchaser" shall mean Arizona State University.

AGREEMENT

20. ASU shall perform its obligations under this Agreement and will comply with each
and all of the covenants, conditions and restrictions contained in the Quit Claim Deed that relate
to the Affected Area, including, without limitation, the obligation of ASU to perform the tasks
assigned to ASU hi the O&M Manual, the tasks assigned to the owner of the Affected Area in
the O&M Manual and any other tasks applicable to ASU under the O&M Manual. Specifically,
ASU will assume those responsibilities applicable to ASU as the owner of the Site outlined in
Paragraph 5 (Maintenance of the Protective Cap) and Paragraph 6 (Document Approval and
Distribution) of the O&M Manual.

21. ASU shall conduct a semi-annual formal protective soil cap inspection of the Site
and document each such inspection in a report entitled "South Desert Village Semi-Annual
Monitoring Report" as more fully described hi Sections 5.3 and 5.3.2 of the Manual. The first



such semi-annual inspection shall be conducted on or before June 30, 2000. Following the
completion of the June 30, 2000 inspection and for each semi-annual inspection thereafter, ASU
shall prepare and forward the South Desert Village Semi-Annual Monitoring Report to EPA and
ADEQ not later than 30 days following each inspection as set forth in Section 6.3 of the O&M
Manual.

22. Copies of the South Desert Village Semi-Annual Monitoring Report shall be
forwarded as follows:

To USEPA at:

To ADEQ at:

Chief, Air Force and DOE Section
U.S. E.P.A. Region DC
Mail Code SFD - 8-1
75 Hawthorne Street
San Francisco, CA 94105

Arizona Department of Environmental Quality
Federal Projects Unit Manager
Waste Programs Division
3033 North Central Avenue
Phoenix, Arizona 85012

23. ASU shall conduct pre-disturbance inspections as described hi Section 5.3. 1.1 of
the Manual and prepare an inspection form for each pre-and post-disturbance of the protective
soil cap on a form similar to that set forth in Appendix D of the Manual. ASU need not forward
such inspection forms as they are prepared to the USEPA or to ADEQ, but shall maintain the
completed forms and make them available for inspection at reasonable times upon request of
either USEPA or ADEQ.

24. ASU shall provide a copy of the South Desert Village Tenant Protective Cap
Awareness booklet to each tenant of a housing unit located in the affected area of the South
Desert Village and shall obtain signature proof of the tenant's understanding and agreement in
accordance with Section 6.2.1. of the Manual. ASU shall also give a copy of the South Desert
Village Excavation Awareness booklet to each excavation crew conducting soil disturbance
activities within the affected area of South Desert Village prior to the start of any excavation, and
shall obtain signature proof of understanding and agreement from all crew members, in
accordance with Section 6.2.2 of the Manual. ASU need not forward such signed forms to the
USEPA or to ADEQ, but shall maintain the completed forms and make them available for
inspection at reasonable times upon request of either USEPA or ADEQ.

ACCESS/NOTICE TO ADEO AND SUCCESSORS IN INTEREST

25. ASU hereby grants to ADEQ, its representatives, authorized agents, and
contractors, the right to enter upon, use, and occupy the Site for the purpose of monitoring
compliance with this Agreement and conducting remedial and/or corrective actions.



26. ASU and its tenants, agents, employees and guests shall cooperate with ADEQ hi
the performance of activities conducted by ADEQ on the site.

27. ADEQ will use reasonable efforts to give ASU at least 3 days prior notice of any
inspections or remedial or corrective actions to be conducted on the Site. All notices from
ADEQ to ASU under this Agreement shall be in accordance with Section 45 of this Agreement.
Notices in writing may be sent by facsimile transmission or by regular first class mail, postage
prepaid. Unless otherwise stated hi this Agreement, each reference to "days" means calendar
days, excluding Saturdays, Sundays, and legal holidays.

28. ADEQ will, before leaving the Site, give ASU a duplicate sample and a receipt
describing all samples taken. ADEQ will furnish ASU with a copy of the results of any analysis
made of the samples collected.

29. ADEQ will use reasonable efforts to perform all activities promptly and in a
manner that minimizes any inconvenience to or disruption of the use and enjoyment of the Site by
ASU and its tenants.

30. Within 30 days from the effective date of this Agreement, ASU shall record a
certified copy of this Agreement with the Maricopa County Recorder's Office. Thereafter, each
deed, title, or other instrument conveying an interest hi the Site shall contain a notice stating that
the Site is subject to this Agreement. ASU shall provide to ADEQ a copy of the Deed between
the United States Department of Education and ASU.

31. ASU and any subsequent purchaser of the Site shall provide written notice to
ADEQ of any sale, assignment or other transfer of the Site at least fifteen (15) business days
before the date of the transfer.

32. ASU shall require that assignees, successors hi interest, lessees, and sublessees of
the Site shall provide the same access and cooperation. ASU shall require that any subsequent
assignments or transfers of the Site or an interest hi the Site are consistent with this Paragraph
and Paragraphs 50-51 (Parties Bound/Assignment of Covenant) .

33. On assignment, the Assignee assumes the obligations and the benefits of the
Agreement. Moreover, prior to or simultaneous with any transfer of the Site, the transferee as
part of the notice required by this Paragraph must consent in writing to be bound by the terms of
this Agreement. All Assignees must meet the requirements of A.R. S. § 49-285.01 (A) and (B).
Unless the Assignor has breached the Agreement, the Assignor retains the benefits of this
Agreement.

COST RECOVERY

34. Not more frequently than annually, ADEQ shall bill ASU for its costs of oversight
of the obligations of ASU under this Agreement, together with documentation supporting



ADEQ's costs. ASU shall make payment to ADEQ of such documented costs within sixty (60)
days of receipt of such billing. Such payment shall be made payable to the Water Quality
Assurance Revolving Fund and reference the Site and Site Code No. 440000-99. The annual
billing shall not exceed the sum of one-thousand ($ 1,000) dollars, unless a different sum is
agreed to by the parties in writing. Payment shall be made to: Michael D. Clark, Chief Financial
Officer, Fiscal Services Department, Arizona Department of Environmental Quality, 3033 N.
Central Avenue, Phoenix, Arizona 85012.

RECORDS RETENTION

35. ASU agrees to retain and make available to ADEQ for inspection and copying all
records of inspections or reports required by this Agreement for at least five (5) years after the
termination of this Agreement.

REMEDIES OF ADEO

36. ADEQ agrees that ASU is not responsible for the Existing Contamination and that
the only enforcement action ADEQ may take against ASU with respect to the Existing
Contamination is set forth in Paragraph 37.

37. In the event of a failure by ASU to meet a requirement of this Agreement or to
perform any of the covenants, conditions or restrictions applicable to ASU in the Quit Claim
Deed, ADEQ may notify ASU in writing of the failure and demand performance by ASU. If
ASU fails to commence performance of the action required under this Agreement or under the
Quit-Claim Deed within fifteen (15) days after receipt of notice from ADEQ or if ASU fails to
diligently pursue the action to completion, ADEQ may elect to either (A) perform the action, for
which ASU shall reimburse ADEQ for three times the amount of its reasonable and documented
costs, or (B) seek specific performance by ASU in an action filed in the Superior Court. ADEQ
agrees that it will take no other action to enforce this Agreement or remedy a failure by ASU to
perform the obligations of ASU under this Agreement or the covenants, conditions or restrictions
applicable to ASU in the Quit Claim Deed.

COVENANT NOT TO SUE BY STATE OF ARIZONA

38. Subject to the remedies of ADEQ in Paragraph 37 and Reservation of Rights in
Paragraph 39, the State of Arizona covenants not to sue or take any other civil or administrative
action against ASU for any and all civil liability for injunctive reliefer reimbursement of remedial
action costs pursuant to WQARF or pursuant to 42 U.S.C. § 9607(a) and § 9613 with respect to
the Existing Contamination.

RESERVATION OF RIGHTS BY STATE OF ARIZONA

39. The covenant not to sue set forth hi Paragraph 38 does not pertain to any matters
other than those expressly specified in Paragraph 38. The State of Arizona reserves and the



Agreement is without prejudice to all rights against ASU with respect to all other matters,
including but not limited to, the following:

a) claims based on a failure by ASU to meet a requirement of this
Agreement.

b) any liability resulting from releases of hazardous substances, pollutants or
contaminants at or from the Site caused or contributed to by ASU, its successors,
assignees, lessees or sublessees after transfer of title to the Site to ASU;

c) civil or criminal liability for past or future violations by ASU of local,
State or federal statutes or regulations.

40. Nothing in this Agreement is intended as a release or covenant not to sue for any
claim or cause of action, administrative or judicial, civil or criminal, past or future, in law or in
equity, which the State of Arizona may have against any person, firm, corporation or other entity
not a party to this Agreement.

41. Nothing in this Agreement is intended to limit the right of the State of Arizona to
undertake future remedial actions at the Site or to seek to compel parties other than ASU to
perform or pay for remedial actions at the Site. Nothing in this Agreement shall in any way
restrict or limit the nature or scope of remedial actions which may be taken or be required by the
State in exercising its authority under State or federal law. ASU acknowledges that it is
purchasing property where remedial actions may be required.

CONTRIBUTION PROTECTION

42. With regard to claims for contribution against ASU, the Parties hereto agree that,
upon transfer of the Site to ASU, ADEQ will seek protection from contribution actions or claims
as provided by 42 U.S.C. § 9613(f)(2) and A.R.S. § 49-292(C) for matters addressed in this
Agreement and described in a consent decree to be filed in the federal district court.

43. ASU agrees that with respect to any suit or claim for contribution brought by or
against it for matters related to this Agreement it will notify the ADEQ in writing no later than 60
days following service of such suit or claim.

ADDITIONAL REMEDIAL ACTION

44. ADEQ and ASU acknowledge and agree that in the event the engineering or
institutional controls selected as the remedy for the Site in the OU-4 ROD (1) prove no longer
protective of human health and the environment; (2) fail to achieve remediation objectives; (3)
prove ineffective to accomplish all or part of their stated purposes; or in the event that (4)
contamination is later discovered at South Desert Village and is attributable to Department of
Defense activities; or (5) applicable regulatory requirements are revised to reflect new scientific
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or health data and the selected remedy is determined to be no longer protective of human health
and the environment, then ADEQ, hi conjunction with USEPA, shall seek additional remedial
actions from the Department of Defense consistent with the requirements imposed upon the
Department of Defense pursuant to 42 U.S.C. Section 9620, as amended and the Department of
Defense Policy on Responsibility for Additional Environmental Cleanup after Transfer of Real
Property, 62 Federal Register at 48259 (September 15, 1997). ADEQ shall not require ASU to
conduct any remedial action with respect to the Existing Contamination except as specifically
provided in this Agreement.

NOTICES AND SUBMISSIONS

45. Reports, documents, notices or other correspondence required under this
Agreement shall be directed to:

To ASU at: Director of Administrative Services
Arizona State University East Campus
P. 0. Box 6045 S. Sagewood
Mesa, Arizona 85212
Telephone: 602 727-1788

Paul J. Ward
General Counsel
Arizona State University
P.O. Box 872003
Tempe, Arizona 85287-2003

To ADEQ at: Arizona Department of Environmental Quality
Federal Projects Unit Manager
Waste Programs Division
3033 North Central Avenue
Phoenix, Arizona 85012
Telephone 602 207-2300

46. This Agreement shall be governed by the laws of the State of Arizona.

47. This Agreement, the Quit Claim Deed, the VEMUR and the O&M Manual
constitute the entire agreement and understanding of ASU and ADEQ with respect to the subject
matter hereof and supersede all prior agreements. This Agreement may not be amended,
modified, extended, or renewed except in a writing executed by ASU and ADEQ.

48. If any provision of this Agreement is unenforceable, the remainder of this
Agreement shall remain in effect.

With a copy to:



49. If ASU's performance under this Agreement depends upon the appropriation of
funds by the Arizona Legislature, and if the Legislature fails to appropriate the funds necessary
for performance of its obligations under this Agreement, the Agreement may be terminated by
ADEQ or ASU at the end of the period for which funds are available. The parties understand
and agree that the use by ASU of the Site for student housing is conditioned upon ASU's legal
obligation to maintain the institutional and engineering controls selected as the remedy for SS- 19
in the ROD as more fully described in this Agreement. In the event that the Legislature fails to
appropriate the necessary funds, the parties shall promptly meet and confer with USEPA to
determine the appropriate course of action.

PARTIES BOUND/ASSIGNMENT OF COVENANT

50. This Agreement shall apply to and be binding upon the State of Arizona, and shall
apply to and be binding on ASU, its officers, directors, employees, and agents, successors,
assignees, lessees or sublessees. Each signatory of a Party to this Agreement represents that he
or she is fully authorized to enter into the terms and conditions of this Agreement and legally
bind such Party.

51. Notwithstanding any other provisions of this Agreement, all of the rights, benefits
and obligations conferred upon ASU under this Agreement may be assigned or transferred to any
person with prior written notice to ADEQ as prescribed by A.R.S. § 49-285.01(E) and (F) and
Paragraph 38 of this Agreement (Covenant Not to Sue by State of Arizona).

PAYMENT OF COSTS

52. ASU shall pay to ADEQ an initial fee of $900.00 and-payment of ADEQ's
remaining costs for the preparation and execution of this Agreement pursuant to A.R.S.§49-
285.01(H),which shall include, but not be limited to, the cost of publishing the mandatory public
notice for this Agreement. All fees shall be paid to ADEQ following execution of this
Agreement.

PUBLIC COMMENT

53. Prior to execution of this Agreement by ADEQ and ASU, this Agreement shall be
subject to a fifteen business day public comment period, after which ADEQ or ASU may modify
or decline to execute a final Agreement if comments received disclose facts or considerations
which indicate that this Agreement is inappropriate, improper or inadequate.
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EFFECTIVE DATE

54. The effective date of this Agreement shall be the date upon which ADEQ
executes this Agreement.

DATED this. . day of. ., 2000.

ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

ARIZONA BOARD OF REGENTS
for and on behalf of
ARIZONA STATE UNIVERSITY

By_
David M. Esposito
Director, Waste Programs Division

Date:

By_

Date:
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QUITCLAIM DEED

PREAMBLE

THIS DEED is made this __ day of ______, 19_, between the UNITED STATES
OF AMERICA, acting through the Secretary of Education, by David B. Hakola, Director, Real
Property Group, Office of Management, ("GRANTOR"), pursuant to Section 203(k) of the
Federal Property and Administrative Services Act of 1949, as amended, ("Act"), P.L. No. SI-
152, 63 stat. 377,40 U.S.C. Section 471 et seq.. Reorganization Plan No. 1 of 1953, the
Department of Education Organization Act of 1979, P.L. No. 96-88,93 Stat. 668,20 U.S.C.
Section 3401 et seq., and the Arizona Board of Regents, for and on behalf of Arizona State
University, a tax supported political subdivision of the state of Arizona ("GRANTEE").

I. RECITALS *

1. By letter dated ______, 19_, from the Department of the Air Force, certain
Federal surplus real property identified as being a portion of the former Williams Air Force Base,
known as Parcel __, consisting of ____ acres, with improvements, located in Maricopa
County, Arizona, ("Property"), was assigned to GRANTOR for disposal upon the
recommendation of GRANTOR that the Property is needed for educational purposes in
accordance with the provisions of the Act.

2. GRANTEE has made a firm offer to purchase the Property under the provisions of the
Act, has applied for a public benefit allowance, and proposes to use the Property for educational
purpose as detailed in its application to GRANTOR dated _______, 19_ ("Application").

3. The Department of the Air Force has notified GRANTOR that no objection will be
interposed to the transfer of the Property to GRANTEE, and GRANTOR has accepted the offer
of GRANTEE.

H. AGREEMENT

4. GRANTOR, in consideration of the foregoing, one dollar, the performance by the
GRANTEE of the covenants, conditions, and restrictions hereinafter contained and other good
and valuable consideration, does hereby remise, release and quitclaim to the GRANTEE, its
successors and assigns, all right, title, interest, claim and demand, reserving such rights as may
arise from the operation of the conditions subsequent, restrictions and covenants of this Deed,
which the UNITED STATES OF AMERICA has in and to the Property, Which is more
particularly described in EXHIBIT "A" which is attached hereto, and which is incorporated
herein by reference.



GRANTOR retains all existing utility systems except the laterals, service drops or
appropriate term for such utility system line to or from the building or facilities. The retention
point for the GRANTOR for existing electric, gas and telephone systems will be the point on the
building or facility from the meter location or utility entrance box location to the distribution
systems. The GRANTOR will retain existing transferable easements and access for all
GRANTOR owned utility systems and for utility company owned utility systems, and assignable
non-exclusive utility easements and rights-of-way in, on, over and across that portion of the
subject Property containing utility systems excluded herein for the purpose of locating,
operating, maintaining, altering, repairing, and patrolling the existing utility systems together
with the right to trim, cut, fell, and remove therefrom, all trees, underbrush, obstructions and
other vegetation, structures, or obstacles within the limits of the easements and rights-of-way;
reserving, however, to GRANTEE and its successor and assigns, the right to relocate such
easements and the rights-of-way at the expense of GRANTEE and its successors and assigns; and
reserving the right to the GRANTEE to use and cross such easements and rights-of-way.

5. GRANTEE by acceptance of this Deed, covenants and agrees for itself, its successors
and assigns, that, subject to the provisions of paragraph 27 of this Deed, the Property is
transferred on an "as is, where is" basis, without warranty of any land, either expressed or
implied, including as to the condition of the Property. The GRANTEE also covenants and agrees
for itself, its successors and assigns, that the GRANTOR has no obligation to provide any
additions, improvements, or alterations to the Property, and that this conveyance is subject to any
and all existing easements, rights of way, reservations and servitudes, whether or not of record.

III. CONDITIONS SUBSEQUENT

6. GRANTEE shall HAVE AND HOLD the Property subject, however, to each of the
following conditions subsequent, which are for the sole benefit of the UNITED STATES OF
AMERICA and which shall be binding and enforceable against GRANTEE, its successors and
assigns as follows:

(1) For a period of thirty (30) years from the date of this Deed, the Property will be used
solely and continuously for educational purposes in accordance with the proposed
program and plan of GRANTEE set forth in its Application and for no other purposes.
GRANTOR reserves the right to enter and inspect the Property during said period.

(2) During the above period of thirty (30) years GRANTEE will not sell, resell, lease,
rent, mortgage, encumber, or otherwise transfer any interest in any part of the Property
except as GRANTOR may authorize in advance in writing.

(3) One year from the date of this Deed and biennially thereafter for the period of thirty
(30) years, unless GRANTOR directs otherwise, GRANTEE will file with GRANTOR a
report on the operation and maintenance of the Property and will furnish, as requested by



GRANTOR, such other pertinent information evidencing its continuous use of the
Properly as required by condition subsequent number 1.

(4) During the above period of thirty (30) years GRANTEE will at all times be and
remain a tax supported institution or a nonprofit institution, organization, or association
exempt from taxation under §501(c) (3) of the Internal Revenue Code of 1954, as
amended.

(5) For the period during which the Property is used for the purpose for which Federal
assistance is hereby extended by GRANTOR or for another purpose involving the
provision of similar services or benefits, GRANTEE hereby agrees that it will comply
with the requirements of (a) Title VI of the Civil Rights Act of 1964 (P.L. No. 88-352),
42 U.S.C. §2000d et seq.: (b) Title IX of the Education Amendments of 1972 (P.L. No.
92-318), 20 U.S.C. § 1681 et seq.; (c) §504 of the Rehabilitation Act of 1973 (P.L. No.
93-112), 29 U.S.C. §794 et seq.: Tide II of the Americans With Disabilities Act of 1990;
and all requirements imposed by or pursuant to the Regulations (34 C.F.R. Parts 12,100,
104 and 106) issued pursuant to the Act and now in effect, to the end that, in accordance
with said Acts and Regulations, no person in the United State shall, on the ground of race,
color, national origin, sex or handicap, be excluded from participation in, be denied the
benefits of, or otherwise be subjected to discrimination under the program and plan
referred to in condition subsequent number 1 above or under any other program or
activity of the GRANTEE, its successors and assigns to which such Acts and Regulation
apply by reason of this conveyance.

7. The failure of GRANTOR to insist hi any one of more instances upon complete
performance of the conditions subsequent, terms, or covenants of this Deed shall not be
construed as a waiver of, or a relinquishment of GRANTOR'S right to the future performance of
any of those conditions subsequent, terms and covenants and the GRANTEE'S obligations with
respect to such future performance shall continue hi full force and effect.

8. In the event of a breach of any of the conditions subsequent or in the event of a breach
of any other terms and covenants of this Deed, whether caused by the legal or other inability of
GRANTEE, its successors and assigns, to perform any of the terms and conditions of this Deed,
at the option of the UNITED STATES OF AMERICA, all right, title and interest hi and to the
Property shall, upon the recording by the UNITED STATES OF AMERICA of a Notice of
Enlry, pass to and become the property of the UNITED STATES OF AMERICA, which shall
have an immediate right to entry thereon, and the GRANTEE, its successors and assigns, shall
forfeit all right, title, and interest hi and to the Property and in and to any and all of the
tenements, hereditaments, and appurtenances thereto.

9. In the event GRANTOR fails to exercise its options to reenter the Property or to revert
title thereto for any breach of conditions subsequent numbered 1,2, 3, and 4 of Paragraph 6 of



this Deed within thirty-one (31) years from the date of this conveyance, conditions subsequent
numbered 1,2,3, and 4 of said Paragraph 6, together with all rights to reenter and revert title for
breach of those conditions, will as of that date, terminate and be extinguished.

10. The expiration of conditions subsequent numbered 1,2,3, and 4, of paragraph 6 of
this Deed and the right to reenter and revert title for breach thereof, will not affect the obligation
of GRANTEE, its successors and assigns, with respect to condition subsequent number 5 of
Paragraph 6 or the right reserved to GRANTOR to reenter and revert title for breach of condition
subsequent number 5.

IV. COVENANTS

11. GRANTEE, by the acceptance of this Deed, covenants and agrees for itself, its
successors and assigns, that hi the event GRANTOR exercises its option to revert all right, title
and interest in and to the Property to GRANTOR, or GRANTEE voluntarily returns title to the
Property in lieu of a reverter, the GRANTEE shall provide protection to and maintenance of the
Property at all times until such time as the title to the Property or possession of the Property,
whichever occurs later in time, is actually reverted or returned to and accepted by GRANTOR.
Such protection and maintenance shall, at a minimum, conform to the standards prescribed by the
General Services Administration in FPMR 101-47.4913 (41 C.F.R. Part 101-47.4913) now in
effect, a copy of which is referenced in the GRANTEE'S Application.

12. GRANTEE, by the acceptance of this Deed, further covenants and agrees for itself,
its successors and assigns, to the extent permitted by law, to indemnify and hold harmless the
United States, its agents, and employees against any and all loss, damage, claim, or liability
whatsoever, due to the Grantee's use or occupancy of the property, or any other act or omission
of the Grantee, including failure to comply with the obligations of this transfer.

13 GRANTEE, by the acceptance of this Deed, further covenants and agrees for itself, its
successors and assigns, that in its use and occupancy of the property it will comply with all
Federal, State and applicable local laws relating to asbestos; and that GRANTOR assumes no
liability for damages for personal injury, illness, disability or death, to the GRANTEE, or to
GRANTEE'S successors or assigns, employees, invitees, or any other person subject to the
control or direction of GRANTEE, its successors or assigns, or to any other person, including
members of the general public, arising from or incident to the purchase, transportation, removal,
handling, use, disposition, or other activity causing or leading to contact of any kind whatsoever
with asbestos on the Property, whether GRANTEE, its successors or assigns have properly
warned or failed properly to warn the individual(s) injured.

14 GRANTEE, by the acceptance of this Deed, further covenants, agrees and
acknowledges for itself, its successors and assigns, that the Property transferred herein includes
improvements presumed to contain lead-based paint and that lead is especially hazardous to



children of less than six (06) years of age, and further agrees to comply with the Residential
Lead-Based Paint Hazard Reduction Act of 1992 (Title X of Public Law 102-550), to include
abatement of all Lead-Based Paint hazards, prior to its transfer of the Property for residential
habitation. The Lead Warning Statement (Exhibit B) is attached and must be provided to any
Grantee.

15. GRANTEE, by the acceptance of this Deed, further covenants and agrees for itself,
its successors and assigns, to the extent permitted by law, to indemnify the United States from
any liability arising by reason of GRANTEE'S failure to perform GRANTEE'S obligations under
this agreement with respect to elimination of immediate lead-based paint health hazards, the
prohibition against the use of lead-based paint, and GRANTEE'S responsibility for complying
with applicable Federal, State and local lead-based paint laws and regulations.

16. GRANTEE, by the acceptance of this Deed, further covenants and agrees for itself,
its successors and assigns and every successor hi interest to the Property herein conveyed, or any
part thereof, that any construction or alteration is prohibited unless a determination of no hazard
to air navigation is issued by the Federal Aviation Administration hi accordance with Title 14,
Code of Federal Regulations, Part 77 entitled "Objects Affecting Navigable Airspace", or under
the authority of the Federal Aviation Act of 1958, as amended.

17. GRANTEE, by the acceptance of this Deed, covenants that, at all times during the
period that title to the Property is vested hi GRANTEE, its transferees and assigns, subject to
conditions subsequent numbered 1,2,3, and 4 of Paragraph 6 of this Deed, it will comply with
all provisions of the following: the National Environmental Policy Act of 1969, as amended, 42
U.S.C. Section 4321 et seq.. including the preparation of environmental impact statements, as
required (See 42 U.S.C. Section 4332); the National Historic Preservation Act of 1966, as
amended (P.L. No. 89-665); the Native American Graves Protection and Repatriation Act of
1990 (P.L. 101-601); and the Archaeological Resources Protection Act of 1969, as amended;
Executive Order No. 11988,44 Federal Register 43239(1979) reprinted in 42 U.S.C.A. Section
4321 app. at 188-189 (1987), governing floodplain management; Executive Order No. 11990,42
Federal Register 26961 (1977), reprinted in 42 U.S.C.A. Section 4321 app. at 197-198 (1987),
governing protection of wetlands; Federal Property Management Regulations, 42 C.F.R. 101-
47.304-13; 41 C.F.R. 101-47.200 et seq., 53 Federal Register 29892 (1988), provisions relating
to asbestos; and other appropriate and applicable guidelines, laws, regulations or executive
orders, Federal, State or local; pertaining to floodplains, wetlands or the future use of the
Property conveyed by this Deed.

18. GRANTEE, by acceptance of this Deed, covenants and agrees for itself, its
successors and assigns, and every successor hi interest to the Property conveyed herein or any
part thereof that it will comply with the requirements of: (a) Title VI of the Civil Rights Act of
1964 (P.L. 88-352), 42 U.S.C. Section 2000d et seq.. (b) Title IX of the Education Amendments
of 1972 (P.L. 92-318), 20 U.S.C. Section 1681 et sea., and Section 844 of the Education



Amendments of 1974 (P.L. 93-3 80) (in relation to education); (c) Section 504 of the
Rehabilitation Act of 1973 (P.L. 93-112), 29 U.S.C. Section 794 et seq.. and Title II of the
Americans with Disabilities Act of 1990; (d) all requirements imposed by or pursuant to the
Regulations (34 C.F.R. Parts 12,100,104 and 106) issued pursuant to the Act and now in effect,
all to the end that, in accordance with said Acts and Regulations, no person in the United States
shall, on the ground of race, color, national origin, sex, or handicap, be excluded from
participation in, be denied the benefits of, or otherwise be subjected to discrimination under the
program and plan referred to in condition subsequent 1 above or under any other program or
activity of the GRANTEE, its successors and assigns, to which such Acts and Regulations apply
by reason of this conveyance. This covenant shall attach to and run with the land for so long as
the Property is used for a purpose for which Federal assistance is hereby extended by
GRANTOR or for another purpose involving the provision of similar services or benefits, and
shall hi any event, and without regard to technical classifications or designation, legal or
otherwise, be binding to the fullest extent permitted by law and equity, for the benefit of, in favor
of and enforceable by GRANTOR against GRANTEE, its successors and assigns, for the
Property, or any part thereof. In the event of a breach of this covenant by GRANTEE or by its
successors or assigns, GRANTOR, may, hi addition to any right or remedy set forth hi this
agreement, avail itself of any remedy authorized by the violated statues or regulations.

19. In the event title to the Property or any part thereof is reverted to the UNITED
STATES OF AMERICA for noncompliance or is voluntarily reconveyed La lieu of reverter,
GRANTEE, its successors or assigns, shall at the option of GRANTOR, be responsible for and
be required to reimburse the UNITED STATES OF AMERICA for the decreased value thereof
that is not the result of reasonable wear and tear, an act of God, or alterations and conversion
made by the GRANTEE and approved by the GRANTOR, to adapt the Property to the
educational use for which the Property was transferred. GRANTEE shall, hi addition thereto, to
the extent permitted by law, reimburse GRANTOR for damage it may sustain as a result of such
noncompliance, including but not limited to costs incurred to recover title to or possession of the
Property.

20. GRANTEE may seek abrogation of the conditions subsequent numbered 1,2,3, and
4 of Paragraph 6 of this Deed by:

a. Obtaining the advance written consent of the GRANTOR; and

b. Payment to the UNITED STATES OF AMERICA of a sum of money equal to
the fair market value of the property to be released from the conditions subsequent as of the
effective date of the abrogation:

(1) multiplied by the percentage public benefit allowance granted at the time of
conveyance,



(2) divided by 360, and

(3) multiplied by the number of months, or any portion thereof, of the remaining
: period of restrictions to be abrogated.

21. GRANTEE, by acceptance of this Deed, further covenants and agrees for itself, its
successors and assigns, that in the event the Property or any part or interest thereof is at any time
within the period of thirty (30) years from the date of this conveyance sold, leased, mortgaged,
encumbered or otherwise disposed of or used for purposes other than those designated hi
condition subsequent number 1 above without the written consent of GRANTOR, all revenues
therefrom and the reasonable value, as determined by GRANTOR, of any other benefits to
GRANTEE deriving directly or indirectly from such sale, lease, mortgage, encumbrance,
disposal or use, shall be considered to have been received and held in trust by GRANTEE for the
UNITED STATES OF AMERICA and shall be subject to the direction and control of
GRANTOR; but the provisions of this paragraph shall not impair or affect the rights reserved to
GRANTOR under any other provision of this Deed.

22. GRANTEE, by the acceptance of this Deed, further covenants for itself, its
successors and assigns, that at all times during the period that title to the Property is vested in
GRANTEE subject to conditions subsequent 1,2, 3, and 4 of Paragraph 6 of this Deed,
GRANTEE shall at its sole cost and expense keep and maintain the Property and the
improvements thereon, including all buildings, structures and equipment at any time situate upon
the Property, hi good order, condition and repair, and free from any waste_whatsoever.

23. GRANTOR expressly reserves from this conveyance the geothermal and mineral
rights to the Property. Further, GRANTOR reserves the right to enter upon the Property to
prospect for and produce such minerals. GRANTEE, its successors and assigns, shall not engage
in, authorize, permit, or suffer the extraction or production of any minerals or exploitation of the
geothermal rights without written consent of GRANTOR. GRANTEE, by the acceptance of this
Deed, further covenants and agrees for itself, its successors and assigns, that should an extraction
or production of minerals or exploitation of the geothermal rights including the geothermal rights
on or under the described Property occur: (i) it will hold all payments, bonuses, delayed rentals,
or royalties hi trust for GRANTOR, and (ii) that all net revenues and proceeds resulting from the
extraction or production of any minerals including the exploitation of the geothermal rights by
GRANTEE, its successors and assigns, will be held hi trust for and promptly paid to
GRANTOR, Nothing herein shall be construed as authorizing the GRANTEE to engage in the
extraction or production of minerals or the exploitation of the geothermal rights, in, on, or under
the Property.

24. GRANTEE, by acceptance of this Deed, covenants that, upon the recording by the
UNITED STATES OF AMERICA of a Notice of Entry, all right, title, interest hi and to the
Property shall pass to and become the property of the UNITED STATES OF AMERICA, which



shall have an immediate right to enter thereon, and the GRANTEE, its successors and assigns,
shall immediately and quietly quit possession thereof and forfeit all right, title and interest in and
to the Property in any and all of the tenements, herediments, and appurtenances thereunto
belonging, conveying all right, title and interest conveyed to it in this Deed except for
encumbrances authorized and approved by the GRANTOR in writing as provided in condition
subsequent number 2 of Paragraph 6 of this Deed.

25. GRANTEE further covenants, to the extent permitted by law, to pay damages for any
time period held over beyond the time period stated in a demand to quit possession of the
Property at the fair market rental value plus reasonable attorneys fees and costs of the
GRANTOR in securing the return of the Property.

26. If the GRANTEE, its successors or assigns, shall cause the Property and/or any
improvements thereon to be insured against loss, damage or destruction, or if the GRANTOR
requires such insurance while the Property is subject to conditions subsequent numbered
l,2,3,and 4 of Paragraph 6 of this Deed, and any such loss, damage or destruction shall occur
during the period GRANTEE holds title to the Property subject to conditions subsequent
numbered 1,2, 3, and 4 of Paragraph 6 of this Deed said insurance and all monies payable to
GRANTEE, its successors or assigns, shall be held in trust by the GRANTEE, its successors or
assigns, and shall be promptly used by GRANTEE for the purpose of repairing and restoring the
Property to its former condition or replacing it with equivalent or more suitable facilities; or, if
not so used, shall be paid to the Treasurer of the United States in an amount equal to the
unamortized public benefit allowance of the Property multiplied by the current fair market value
of the improvements lost, damaged or destroyed. If the Property is located hi a floodplain,
GRANTEE will, during the period it holds title subject to conditions subsequent numbered 1,2,
3, and 4 of Paragraph 6 of this Deed, insure the Property and any machinery, equipment, fixtures,
and furnishings contained therein against loss, damage, or destruction from flood, to the
maximum limit of coverage made available with respect to the Property under Section 102 of the
Flood Disaster Protection Act of 1973 (P.L. 93-234). Proceeds of such insurance will be used as
set forth above.

27. Pursuant to Section 120(h)(3) of the Comprehensive Environmental Response,
Compensation and Liability Act of 1980, as amended (42 U.S.C. § 9620(h)(3)), the following is
notice of hazardous substances on the Property and the description of remedial action taken
concerning the Property:

a. Notice of Hazardous Substance. The Grantor has made a complete search of its
files and records. Exhibit C contains a table with the name of hazardous substances stored for
one year or more, or known to have been released or disposed of, on the Property; the quantity in
kilograms and pounds of the hazardous substance stored for one year or more, or known to have
been released, or disposed of on the Property; and the date(s) that such storage, release, or
disposal took place.



b. Description of Remedial Action Taken, if any. A description of the remedial
actions taken on the Property regarding hazardous substances is as follows:

A former six-station skeet range was located on the Property. Soil samples
taken from various locations on the Property identified lead shot, which
exceeded 400 mg/kg. In addition, visible lead shot and broken skeet targets
were identified which had been brought to the surface by burrowing rodents.
While it has been determined that lead shot is not a threat to groundwater,
the presence of the lead shot in the surface soil presents a potential health
risk. Therefore, the selected remedy for the affected area on the Property
consists of the following components:

(i) excavation and removal of the top six inches of soil within the 400 mg/kg
area, except the soil beneath the houses, sidewalks, roads, paved parking
areas and concrete patio areas,

(ii) engineering controls to form a protective cap to prevent access to
remaining soil contamination consisting of (A) installing six niches of clean
soil backfill hi the excavated areas and (B) the footprints of the existing
houses, sidewalks, roadways, paved parking areas and concrete patio areas,

(iii) institutional controls to prevent access to remaining soil contamination
consisting of (A) the recording of a Voluntary Environmental Mitigation Use
Restriction with the Maricopa County, Arizona, Recorder, a copy of which is
attached hereto as Exhibit D and is incorporated herein by reference
("VEMUR") (B) an Operations and Maintenance Manual specifying the
procedures and requirements to maintain the protective cap applicable to the
owner of the property, persons living on the property and persons
conducting activities on the property, attached hereto as Exhibit E and
incorporated herein by reference ("O&M Manual"), and (C) the deed
restrictions applicable to owners of the property as set forth hi Section 30 of
this Deed.

c. Covenant. The United States covenants and warrants that all remedial action
necessary to protect human health and the environment with respect to hazardous substances
remaining on the Property has been taken before the date of this Deed, and any additional
remedial action found to be necessary after the date of this Deed for contamination on the
Property existing prior to the date of this Deed shall be conducted by the United States. The
foregoing covenant shall not apply in any case in which the grantee of the Property, or any part
thereof, is a potentially responsible party with respect to the Property before the date on which
any grantee acquired an interest in the Property, or is a potentially responsible party as a result of



an act or omission affecting the Property. For the purposes of this covenant, necessary remedial
action shall not include clean up required as a result of any changes in the Grantee's use of the
Property hereby conveyed.

28. Grantor reserves a right of access to any and all portions of the herein described land
for purposes of environmental investigation, remediation or other corrective action and any
future covenants necessitated by remedial action found to be necessary after the date of this Deed
for contamination on the Property existing prior to the date of this Deed as provided hi Paragraph
27.c. herein. This reservation includes the right of access to and use of, to the extent permitted
by law, available utilities at reasonable cost to the Grantor, and where applicable, at the same
rates available to the Grantee. These rights shall be exercisable hi any case in which a remedial
action, response action or corrective action is found to be necessary after the date of conveyance
of the herein described land, or such access is necessary to carry out a remedial action, response
action or corrective action on adjoining property. Pursuant to this reservation, the United States,
(including but not limited to, Region IX, United States Environmental Protection Agency
(EPA)), and the State of Arizona, and then" respective officers, agents, employees, contractors
and subcontractors shall have the right (upon reasonable notice to Grantee or the then owner and
any authorized occupant of the aforedescribed Property, except hi the event of imminent and
substantial endangerment to human health or the environment) to enter upon the herein described
land and conduct investigations and surveys, to include without limitation, drillings, testpitting,
borings, data and/or record compilation and other activities related to environmental
investigation, and to carry out remedial or removal actions as required or necessary under
applicable authorities, including but not limited to monitoring wells, pumping wells, and
treatment facilities. This reservation shall run with the land and shall be binding on the Grantee,
its successors, and assigns. The United States agrees to assume responsibility for damages
arising from activity of the United States its officers, employees, and authorized representatives
(including contractors) on said land, hi the exercise of this reservation of access, either by
repairing such damage or at the option of the United States by making an appropriate settlement
with the Grantee hi lieu of restoration, subject to the appropriation of moneys for such purposes.

29. GRANTEE hereby covenants on behalf of itself, its successors and assigns, to
preserve and maintain those portions of the Property containing archaeological sites identified as
the Southwest Germann Site [AZ U: 10:20 (ASU) and the Midvale Site [AZ U:10:24 (ASU)];
located in the County of Maricopa, State of Arizona, more particularly described hi Exhibit "A"
of this instrument, hi accordance with the recommended approaches hi The Secretary of Interior's
Standards and Guidelines for Archaeological Documentation (48 FR 44734-37), the National
Advisory Council's publication, Treatment of Archaeological Properties (Advisory Council on
Historic Preservation 1980), hi order to preserve and enhance those qualities that make them
eligible for inclusion hi the National Register of Historic Places. This covenant shall be a
binding servitude upon the Property and shall be deemed to run with the land.
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(a) No construction, alteration, remodeling, demolition, disturbance of ground (within 15
meters of either of the aforementioned archaeological site boundaries), or other action
shall be undertaken or permitted to be undertaken on said Property that would materially
affect the integrity or the appearance of the aforesaid attributes without the prior
consultation with the Gila River Indian Community, Ak-Chin Indian Community, Salt
River Pima-Maricopa Indian Community, Tohono O'Odham Nation, and The Hopi Tribe
(a.k.a. Tribes), and written permission of the Arizona State Historic Preservation Officer
(SHPO), and signed by a fully authorized representative thereof. The GRANTEE shall
also consult with and obtain the concurrence of the Secretary of Education to ensure such
activities are consistent with the terms and requirements of this conveyance with respect
to Federal public benefit allowances. Should the SHPO object to the proposed treatment
of the sites within the said thirty (30) days of receipt of the request from the GRANTEE
and if the GRANTEE cannot resolve the dispute with the SHPO, then the GRANTEE
will request comments from the SHPO. The SHPO will provide comments within the
said (30) days of receipt of the request from the GRANTEE. The GRANTEE shall
consider the comments of the SHPO hi reaching its decision on the treatment. The
GRANTEE will report its decision to the SHPO, prior to initiating the treatment

(b) In the event that avoidance and protection of archaeological sites cannot be
accomplished, the GRANTEE shall ensure that the following measures are carried out:

The Grantee shall ensure that an Archaeological Data Recovery Plan is consistent
with the Umbrella Treatment Plan developed by the Air Force for Williams Air Force
Base; and developed in consultation with the SHPO for the recovery of archaeological
data from the archaeological site within those portions of the project area that will be
impacted by construction and shall be implemented before construction can start. The
GRANTEE shall be responsible for all costs arising out of archaeological testing or data
recovery. The Data Recovery Plan shall be consistent with the Secretary of Interior's
Standards and Guidelines for Archaeological Documentation (48 FR 44734-37), and take
into account the Council's publication, Treatment of Archaeological Properties (Advisory
Council on Historic Preservation 1980). It shall specify, at a rninimum:

(1) the property, properties, or portions of properties where data recovery will be
carried out;

(2) any property, properties, or portions of properties that will be destroyed
without data recovery;

(3) the research questions to be addressed through the data recovery, with an
explanation of their relevance and importance;
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(4) the field and analysis methods to be used, with an explanation of their
relevance to the research question;

(5) the methods to be used hi data management, and dissemination of data,
including a schedule;

(6) the proposed disposition of recovered materials and records;

(7) the proposed treatment and disposition of human remains and associated
grave goods; and

(8) the proposed schedule for the submission of progress reports to the SHPO.

The draft Data Recovery Plan shall be submitted to the SHPO and concurring parties to
the Programmatic Agreement among the United States Air Force, the Arizona State Historic
Preservation Officer, and the Advisory Council on Historic Preservation concerning Disposal of
Williams Air Force Base. Mesa, Arizona dated May 8,1995, for thirty (30) days review. Unless
the SHPO or another party objects within thirty (30) days after receipt of the Draft Data
Recovery Plan, the GRANTEE shall ensure that it is implemented. If the SHPO or another party
requests changes in draft Plan, all parties shall be provided with a twenty (20)-day period, from
receipt, to review and comment upon the revised Data Recovery Plan. If the SHPO or another
party fails to comment within the specified periods, the lack of comment shall be taken as
concurrence with the Plan. The GRANTEE shall also consult with and obtain the concurrence of
the Secretary of Education to ensure such activities are consistent with the terms and
requirements of this conveyance with respect to Federal public benefit allowances.

The GRANTEE shall make arrangements for the disposition of any human remains
encountered during data recovery and shall be consistent with the requirements of the Native
American Graves Protection and Repatriation Act (P.L. 101-601) of 1990 and State Law A.R.S.
41-844 and A.R.S. 41-865. The GRANTEE shall be responsible for all costs related to the
excavation and disposition of human remains and asspciated funerary objects.

The GRANTEE shall ensure that all materials and records resulting from the data
recovery are curated hi accordance with 36 CFR Part 79, except those human remains and
associated funerary objects for which alternative disposition is provided hi accordance with the
Burial Agreement. The GRANTEE shall consider the concerns of any Tribe(s) about curation
standards and facilities.

Should any Historic Properties (structures, artifacts, etc.) be discovered during
implementation of an undertaking, the GRANTEE will immediately stop work hi the immediate
area of discovery and obtain the comments of the SHPO regarding appropriate treatment of the
findings and the site. Work hi the area of the discovery shall not resume until appropriate
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treatment for the affected Historic Properties has been developed and implemented in
consultation with the SHPO. The final mitigation plan shall be approved by the SHPO.
GRANTEE will allow the SHPO or his or her designee, at all reasonable times and upon
reasonable advance notice to GRANTEE, to inspect those portions of the Property transferred
containing the Southwest Germann Site [AZ U: 10:20 (ASU) and the Midvale Site [AZ U: 10:24
(ASU) in order to ascertain whether GRANTEE is complying with the conditions of this
Preservation Covenant.
Failure of the SHPO to exercise any right or remedy granted under this covenant shall not have
the effect of waiving or limiting the exercise by the SHPO of any other right or remedy or the
invocation of such right or remedy at any other time.

In the event of a violation of this covenant, in addition to any remedy now or hereafter
provided by law, any signatory or concurring party to the Programmatic Agreement described
above in this covenant may, following reasonable notice to the GRANTEE, institute suit to
enjoin said violation and to require, at the expense of the GRANTEE, mitigation of data recovery
and restoration of those qualities which made the Historic Property eligible for listing on the
National Register of Historic Places. Any party that institutes such suit (other than the SHPO)
shall not include the SHPO as an additional party to such suit. Subject to applicable law the
successful party to such lawsuit shall be entitled to recover all costs or expenses incurred in
connection with such a suit, including all court costs and attorney's fees.

The GRANTEE agrees that the SHPO is the covenantee and may without prior notice to
the GRANTEE convey and assign all or part of the rights and responsibilities of the SHPO
contained herein to a third party. As covenantee, the SHPO has the right, Tmt no responsibility or
obligation, to enforce the covenant.

All requirements set forth in this preservation covenant requiring the expenditure of
SHPO funds are expressly subject to the availability of appropriations. If the SHPO cannot
perform any obligation set forth in this preservation covenant due to the unavailability of funds,
the Air Force, the SHPO, the Advisory Council on Historic Preservation, and the GRANTEE
may negotiate an amendment to this preservation covenant hi accordance with Stipulation 10 of
the Programmatic Agreement, or invoke the dispute resolution clause in accordance with
Stipulation 4 of the Programmatic Agreement.

This covenant is binding on GRANTEE, its successors and assigns, hi perpetuity. The
restrictions, stipulations and covenants contained herein shall be inserted by GRANTEE, its
successors and assigns, verbatim or by express reference hi any deed or other legal instrument by
which it divests itself of either the fee simple title or any lesser estate hi the affected Property
identified as the Southwest Germann Site [AZ U:10:20 (ASU) and the Midvale Site [AZ U:10:24
(ASU)] or any part thereof.

30.
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a. The Grantee acknowledges the notice provided pursuant to Arizona Revised
Statute § 49-152(A) recorded in the Office of the Maricopa County Recorder, and contained in
the VEMUR. This Notice identifies the specific areas where lead-shot contamination may be
present as a result of the Property's previous use as a skeet range. As a result of the presence of
.lead in the soil, the Grantee covenants that it shall not use the premises or allow the premises to
be -used for the habitation of children under seven years of age, as long as such lead
contamination is present on the Property. In addition, the Grantee covenants that in order to
maintain the protective cap consisting of the six inches of clean soil backfill and the footprints of
the existing houses, sidewalks, roadways, paved parking areas and concrete patio areas Grantee
shall comply with the procedures and requirements in the O&M Manual. These covenants shall
run with the land and shall be binding on the Grantee and its successors and assigns.

b. To the fullest extent permitted by law and equity, the foregoing covenants shall
be binding for the benefit and in favor of and be enforceable by the Grantor and by its successors
in office. The Grantor and its successors in office shall be entitled to institute legal action to
enforce performance and observance of these covenants, enjoin acts which are violative of these
covenants, and exercise any other legal or equitable right or remedy with respect to these
covenants. These rights and remedies may be exercised separately or hi combination. The
enforcement by Grantor and its successors and assigns of the covenants of Grantee and its
successors and assigns hi this section 30 are subject to the following:

(i) Grantor acknowledges that primary responsibility for enforcement of compliance with the
covenants hi this Section 30 is held by the Arizona Department of Environmental Quality
("ADEQ") under the Agreement, dated __________, between ADEQ and Grantee, a copy
of which is attached hereto as Exhibit F and incorporated herein by reference ("ADEQ/Grantee
Agreement").

(ii) Accordingly, Grantor agrees for itself and its successors and assigns:

(A) Grantor will take no action to enforce the covenants in this Section 30 until after ADEQ has
had a reasonable time to act under the ADEQ/Grantee Agreement and has failed to do so; and

(B) In taking any action to enforce the covenants hi this Section 30, Grantor and its successors
and assigns will be subject to the same procedures, requirements and restrictions applicable to
enforcement action by ADEQ hi Sections 25,26,27,29,36,37,45, and the second sentence of
Section 28 of the ADEQ/Grantee Agreement, and shall have the same rights given to ADEQ hi
Sections 25,26,27,29,36,37,45, and the second sentence of Section 28 of the ADEQ/Grantee
Agreement.

31. Except as herein expressly conveyed, this conveyance is made and accepted on the
basis that GRANTEE shall have no right of use, license, easement, servitude, or usufruct for any
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purpose, by necessity or otherwise, express or implied, on, over or under any of the property of
the United States. By acceptance of this conveyance, GRANTEE covenants for himself and
assigns that no such right or interest will ever be asserted by reason of this conveyance to
GRANTEE.

32. All covenants, conditions subsequent and restrictions contained in this Deed shall run
with the land and be binding upon GRANTEE, its successors and assigns, to all or any part of the
Property. All rights and powers reserved to GRANTOR by this Deed may be exercised by an
successor in function to GRANTOR, and all references in this Deed to GRANTOR shall include
its successor in function. All covenants and conditions subsequent contained herein are for the
sole benefit of GRANTOR and may be modified or abrogated by it as provided in the Act.

V. SIGNATURES

TO INDICATE THEIR AGREEMENT to the provisions contained in this agreement,
GRANTOR and GRANTEE have executed this document as of the date and year first above
written.

UNITED STATES OF AMERICA
Acting by and through the

Secretary of Education
GRANTOR:

By:.
David B. Hakola
Director, Real Property Group
Office of Management
U.S. Department of Education
Washington, D.C.

ACCEPTANCE

The Arizona Board of Regents, for and on behalf of the Arizona State University, GRANTEE,
acting by Dr. Lattie F. Coor, President, Arizona State University, hereby accepts this Quitclaim
Deed and Accepts and agrees to all the terms, covenants, conditions subsequent, and restrictions
contained therein.

ARIZONA BOARD OF REGENTS
GRANTEE:
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By: _________________
Dr. Lattie F. Coor, President

Arizona State University

ACKNOWLEDGEMENTS

WASHINGTON )

DISTRICT OF COLUMBIA)

On this __ day of ______, 19_, personally appeared before me, a Notary Public in and
for the District of Columbia, David B, Hakola, Director, Real Property Group, office of Management, U.
S. Department of Education, acting for the United States of America and the Secretary of Education,
known to me to be the same person whose name is subscribed to the foregoing instrument and
acknowledged to me that he executed the same as on the date hereof as Ms free and voluntary act and
deed for the purposes and consideration therein expressed and with the full authority and as the act and
deed of the United States of America and the Secretary of Education.

In WITNESS WHEREOF, I have set my hand and seal at Washington, D.C., on this __ day of
__,19 .

Notary Public
My Commission Expires:
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COUNTY )
STATE OF ARIZONA)

On this __ day of • • . 19_, personally appeared before me, a Notary Public in
and for the State of Arizona, DR. Lartie F. Coor, President, Arizona State University, to me
known to be the same person whose name is subscribed to the foregoing instrument and who
acknowledged to me that he executed the same on the date hereof as his free and voluntary act
and deed for the purposes and consideration therein expressed and with the full authority of the
Arizona Board of Regents and as the act and deed of said Board of Regents.

IN WITNESS WHEREOF, I have set my hand and seal on this the __ day of

Notary Public
My Commission Expires:
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RISK ASSESSMENT TABLES
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Table B-1

Summary Statistics of Detected Chemicals in Subsurface Soil Samples
Electroplating/Chemical Cleaning (SS-16), OU-4

Williams Air Force Base, Arizona

Chemical
Inorganics (mg/kg)
ARSENIC
BERYLLIUM
CADMIUM
CHROMIUM
COPPER
LEAD
NICKEL
SELENIUM
THALLIUM
ZINC
Organlcs (Mg/kg)
ACETONE
ETHYL BENZENE
M.P-XYLENE
METHYLENE CHLORIDE
TETRACHLOROETHENE
TOLUENE
TRICHLOROETHENE
XYLENE (TOTAL)

Frequency
of

Detection

18 718
16 / 18
2 / 18

18 / 18
18 / 18
18 / 18
18 / 18
2 / 18
5 / 18

18 / 18

5 744
1 744
3 744
5 744

25 744
32 744
11 744
3 744

Range of
Detected

Concentration

2.2
0.21
10.5
11.2
9.8
7.5

7
1.1
1.2

34.4

3
2
2
2
2
2
2

0.6

-5.8
-0,92
-13.4
- 106
-50.5
-403
-79.8
- 1.1
- 1.5
- 94.1

- 5
- 2
- 6
- 3
-490
- 120
- 13
- 2

Range of
Detection

Limits

0.83
0.21
0.83

1
0.65
0.42
2.7

1
1

0.83

10
10
10
10
10
10
10
10

- 1
-0.25
- 1.3
- 1.3
- 0.97
-0.5
-4.3
- 1.3
- 1.3
- 1.3

-60
-60
-60
-60
-60
-60
-60
-60

Arithmetic
Mean

4.15
0.51
1.78

29.45
27.27
35.19
20.62
0.63
0.77
65.37

5.99
6.09
6.02
5.85

28.16
21.31
6.02
5.87

95% Upper
Confidence

Limit8

4.74E+00
7.60E-01
2.39E+00
3.88E+01
3.42E+01
3.83E+01
2.64E+01
6.93E-01
9.13E-01
7.65E+01

6.31 E+00
6.47E+00
6.49E+00
6.32E+00
2.77E+01
3.15E+01
6.59E+00
7.06E+00

Source-
Term

Concentration

4.74E+00
7.60E-01
2.39E+00
3.88E+01
3.42E+01
3.83E+01
2.64E+01
6.93E-01
9.13E-01
7.65E+01

5.00E+00
2.00E+00
6.00E+00
3.00E+00
2.77E+01
3.15E+01
6.59E+00
2.00E+00

Arithmetic
Mean of

Background

2.91 E+00
1.14E+00

NA
1.91E+01

NA
1.44E+01
2.01 E+01
1.08E-01

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

Screening
Concentration b

3.20E-01
1.40E-01
3.80E+01
3.00E+01 c
2.80E+03
4.00E+02
1.50E+03 d
3.80E+02
4.91 E+00 e
2.30E+04

2.00E+06
2.90E+06
9.80E+05
1.10E+04
7.00E+03
1.90E+06
7.10E+03
9.80E+05

COPC?

Yes
No(c)
No(b)
Yes

No(b)
No(b)
No(b)
No(b)
No(b)
No(b)

No(b)
No(a)
No(b)
No(b)
No(b)
No(b)
No(b)
No(b)

8 For a lognormal distribution.
b Region IX Preliminary Remedial Goals (PRGs) First Half 1995, (EPA, 1996).
0 Based on PRG for chromium VI (Section 6.2.5.1).
d Soluble salts of nickel.
9 Based on PRG for thallium sulfate by adjusting for molecular weight.
COPC = Chemical of potential concern.
NA = Not available or not applicable.
No(a) = Frequency of detection is < 5%.
No(b) = Source-term concentration Is <= screening concentration
No(c) = Site mean <= mean of background.

KN/4258/app-WB-l/Sum Toitl/W28/98(l 1:46 AM)



Table B-2

Summary Statistics of Detected Chemicals in Subsurface So!! Samples
OWS-POL(SD-18),OU-4

Williams Air Force Base, Arizona

Chemical
Organics (ng/kg)
1 ,2,4 TRIMETHYLBENZENE
1,3,5 TRIMETHYLBENZENE
2-METHYLNAPHTHALENE
BIS(2-ETHYLHEXYL)PHTHALATE
DI-N-BUTYLPHTHALATE
ETHYL BENZENE
M.P-XYLENES
NAPHTHALENE
0-XYLENES
PHENANTHRENE
TOLUENE
Total Petroleum Hydrocarbons
DIESEL RANGE ORGANICS (mg/kg)

Frequency
of

Detection

1 / 15
1 /15
2 / 15
7 / 15
1 /15
1 / 15
1 / 15
1 / 15
1 /15
1 /15
1 715

4 /15

Range of
Detected

Concentrations

51000 -
17000 -

160-
40-

140-
38000 -
38000 -
3000-

18000 -
600-

10000 -

8.8-

51000
17000
12000
410
140
38000
38000
3000
18000
600
10000

1700

Range of
Detection

Limits

110
110
370
370
370
110
220
370
110
370
110

5.5

- 120
- 120
-390
•390
-390
- 120
-240
•390
- 11000
•390
• 11000

- 6

95% Upper
Arithmetic Confidence

Mean Limit8

3453
1186
975

154.3
186.7
2586
2640
377
1616
217
1083

118.9

2.86E+03
1.01 E+03
1.07E+03
2.48E+02
1.93E+02
2.12E+Q3
2.21 E+03
4.57E+02
4.82E+03
2.49E+02
3.02E+03

1.70E+02

Source- Arithmetic
Term Mean of Screening

Concentration Background Concentration D COPC?

2.86E+03
1.01 E+03
1.07E+03
2.48E+02
1.40E+02
2.12E+03
2.21 E+03
4.57E+02
4.82E+03
2.49E+02
3.02E+03

1.70E+02

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

7.40E+05
3.30E+05
8.00E+05
3.20E+04
6.50E+06
2.90E+06
9.80E+05
8.00E+05
9.80E+05
1.90E+04
1.90E+06

3.90E+03

c No(b)
c No(b)
d No(b)

No(b)
No(b)
No(b)
No(b)
No(b)
No(b)

e No(b)
No(b)

o No(b)

a For a lognormal distribution.
b Region IX Preliminary Remedial Goals (PRGs) First Half 1995, (EPA, 1996).
c PRG calculated in text.
d Based on PRG for naphthalene.
e Based on PRG for anthracene.
COPC = Chemical of potential concern.
NA = Not applicable or not available.
No(a) = Frequency of detection is < 5%. j
No(b) = Source-term concentration Is <= screening concentration

KN/425$/«pii-WB-^iuinmtryyy/28/98/(l 1:19 AM)



Table B-3

Summary Statistics of Detected Chemicals in Surface So!! Samples
Facilities 1020,1051, and Surrounding Areas (SS-21), OU-4

Williams Air Force Base, Arizona

Chemical
Inorganics (mg/kg)
LEAD
Organics (Mg/kg)
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
CHRYSENE
DI-N-OCTYL PHTHALATE

Frequency
of

Detection

14/14

1 /14
1 /14
1 /14
1 714
3 /14

Range of
Detected

Concentrations

7.6

45
47
79
74
37

- 136

-45
-47
-79
-74
•55

Range of
Detection

Limits

0.41

330
330
330
330
330

-0.42

-340
-340
-340
-340
-340

Arithmetic
Mean

39.55

160.36
160.50
162.79
162.43
142.29

95% Upper
Confidence

Limit"

6.72E+01

1.98E+02
1.97E+02
1.81E+02
1.83E+02
2.14E+02

Source-
Term

Concentration

6.72E+01

4.50E+01
4.70E+01
7.90E+01
7.40E+01
5.50E+01

Arithmetic
Mean of

Background

1.44E+01

NA
NA
NA
NA
NA

Screening
Concentration u

4.00E+02

6.10E+02
6.10E+01
6.10E+02
2.40E+04
1.30E+06

COPC?

No(b)

No(b)
No(b)
No(b)
No(b)
No(b)

a For a lognormal distribution.
b Region IX Preliminary Remedial Goals (PRGs) First Half 1995, (EPA, 1996),
COPC = Chemical of potential concern.
NA = Not applicable or not available
No(a) = Frequency of detection is < 5%.
No(b) = Source-term concentration is <= screening concentration.
No(c) = Site mean <= background mean concentration.
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Table B-4

Summary Statistics of Detected Chemicals in Subsurface So!! Samples
ASTs 556 and 557 (ST-22), OU-4
Williams Air Force Base, Arizona

Chemical
urgamcs (ug/«g)
1 ,2,4 TRIMETHYLBENZENE
1 ,3,5 TRIMETHYLBENZENE
ETHYL BENZENE
JP4 (BY MODIFIED 801 5)
M.P-XYLENES
0-XYLENES

Frequency
of

Detection

1 729
1 /29
1 /29

16 729
1 729
1 729

Range of
Detected

Concentrations

4700-
3500-
1200 -
6100 -
2100-
1300-

4700
3500
1200
350000
2100
1300

Range of
Detection

Limits

100-
100-
100-

2100-
210-
100-

120
120
120
2700
250
120

Arithmetic
Mean

215.5
174.1
94.8

28529
180.3
98.3

95% Upper
Confidence

Limit8

1.29E+02
1.18E+02
9.00E+01
7.38E+04
1.76E+02
9.17E+01

Source- Arithmetic
Term Mean of Screening

Concentration Background Concentration0

1.29E+02
1.18E+02
9.00E+01
7.38E+04
1.76E+02
9.17E+01

NA
NA
NA
NA
NA
NA

7.40E+05 c
3.30E+05 o
2.90E+06
5.20E+06 o
9.80E+05
9.80E+05

COPC?

No(a)
No(a)
No(a)
No(b)
No(a)
No(a)

a For a lognormal distribution.
b Region IX Preliminary Remedial Goals (PRGs) First Half 1995, (ERA, 1996).
c PRG calculated in text.
COPC = Chemical of potential concern.
NA = Not applicable or not available.
No(a) = Frequency of detection Is < 5%.
No(b) = Source-term concentration is <= screening concentration.

KW4258/ipp-MM/St»mm«jy9/2W9&(l 1:20 AM)



Table B-5

Summary Statistics cf Detected Chemicals in Surface Sci! Sarnpies
Building 1069 (SS-23), OU-4

Williams Air Force Base

Frequency
of

Range of
Detected

Chemical Detection Concentration

Range of
Detection

Limits

95% Upper
Arithmetic Confidence

Mean Limit'

Source- Arithmetic
Term Mean of

Concentration Background
Screening

Concentration b COPC?

Organics (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE 1 / 7
DI-N-OCTYL PHTHALATE 1 / 7
TOLUENE 4/7

Total Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS 4 / 7

57 - 57 340 - 380
35 - 35 340 - 380
15 -330 10- 11

17 - 2100 5.2 - 10

158.86 2.46E+02
155.71 3.29E+02
59.36 1.17E+03

5.70E+01
3.50E+01
3.30E+02

309.74 5.27E+05 2.10E+03

NA
NA
NA

NA

3.20E+04
1.30E+06
1.90E+06

No(b)
No(b)
No(b)

3.90E+03 c No(b)

a For a lognormal distribution.
b Region IX Preliminary Remedial Goals (PRGs) First Half 1995, (EPA, 1996).
c PRG calculated in text.
COPC = Chemical of potential concern.
NA = Not applicable or not available.
No(a) = Frequency of detection is < 5%.
No(b) = Source-term concentration is <= screening concentration.

KNM258/»pp-WB-5/surfttimW28/98(ll:2l AM)



Table B-6

Summary Statistics of Detected Chemicals in Totai So!!
Building 1069 (SS-23), OU-4

Williams Air Force Base, Arizona

Chemical

Frequency
of

Detection

Range of
Detected

Concentration

Range of
Detection

Limits
Arithmetic

Mean

95% Upper
Confidence

Limit8

Source-
Term

Concentration

Arithmetic
Mean of

Background
Screening

Concentration b COPC?

Organics (pg/kg)
BIS(2-ETHYLHEXYL)PHTHALATE
DI-N-OCTYL PHTHALATE
PHENANTHRENE
TOLUENE

Total Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS 15/20

1 720
3 720
1 720

16 720

57- 57
35- 46
47- 47
8- 330

340 - 390
340 - 390
340 - 390
10- 12

175
161
174
41

1.97E+02
2.20E+02
2.01 E+02
7.02E+01

5.70E+01
4.60E+01
4.70E+01
7.02E+01

NA
NA
NA
NA

3.20E+04
1.30E+06
1.90E+04 c
1.90E+06

No(b)
No(b)
No(b)
No(b)

6.6 • 2100 5.2 - 10 121 1.54E+02 1.54E+02 NA 3.90E+03 d No(b)

a For a lognormal distribution.
b Region IX Preliminary Remedial Goals (PRGs) First Half 1995, (EPA, 1996).
c Based on PRG for anthracene.
d PRG calculated In text.
COPC = Chemical of potential concern.
NA = Not applicable or not available.
No(a) = Frequency of detection is < 5%.
No(b) = Source-term concentration is <= screening concentration.

KNM25S/app-WB-G(Tolal 8um)/9ffi8/S8<11 ;3fl AM) CWE1(3-21)



Table B-7

Summary Statistics of Detected Chemicals in Surface Sci! Samples
Building 1010 (SS-24), OU-4

Williams Air Force Base, Arizona

Chemical

Organics (ug/kg)
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA-CHLORDANE
BENZO(K)FLUORANTHENE
BETA-BHC
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIELDRIN
ENDRIN
ENDRIN ALDEHYDE
GAMMA-CHLORDANE
HEPTACHLOR
HEPTACHLOR EPOXIDE
PENTACHLOROPHENOL
TOLUENE

Total Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS

Frequency
of

Detection

10 / 13
7 / 13
2 /13
8 / 13
1 /13
4 / 13
4 / 1 3
1 / 13
6 / 13
1 / 13
2 / 13
6/ 13
1 /13
3 / 13
1 /13

10/13

6 / 12

Range of
Detected

Concentrations

1.8
2.3
2.4

0.78
110

0.71
57
54

2.3
14

5.1
1.1
110
1,6

3700
2

5.6

-230
-47
•3.4
- 1000
- 110
•7.2
• 1300
-54
•540
• 14
• 16
• 1000
- 110
- 19
-3700
-55

-920

Range of
Detection

Limits

3.7
3.7
1.9
1.9

350
1.9

350
350
3.7
3.7
3.7
1.9
1.9
1.9

890
11

5.4

-37
-37
-19
-19
•400
• 19
•400
-400
•37
•37
-37
-19
- 19
- 19
- 1000
• 12

• 6

Arithmetic
Mean

36.87
9.76
2.29
95.86
184.23
2.35

247.15
179.92
47.28
4.71
5.12

122.22
10.32
4.10

725.00
16.69

91.17

95% Upper
Confidence

Limit"

3.81 E+02
2.72E+01
3.79E+00
1.84E+03
2.00E+02
4.26E+00
4.12E+02
2.24E+02
1.51 E+02
8.47E+00
9.55E+00
3.95E+03
2.35E+01
9.54E+00
9.42E+02
3.47E+01

6.41 E+02

Source- Arithmetic
Term Mean of Screening

Concentration Background Concentration u

2.30E+02
2.72E+01
3.40E+00
1.00E+03
1.10E+02
4.26E+00
4.12E+02
5.40E+01
1.51 E+02
8.47E+00
9.55E+00
1.00E+03
2.35E+01
9.54E+00
9.42E+02
3.47E+01

6.41 E+02

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

1.30E+03
1.30E+03
2.60E+01
3.40E+02 c
6.10E+03
2.50E+02
3.20E+04
2.40E+04
2.80E+01
2.00E+04
2.00E+04 d
3.40E+02 c
9.90E+01
4.90E+01
2.50E+03
1.90E+06

3.90E+03 e

COPC?

No(b)
No(b)
No(b)
Yes

No(b)
No(b)
No(b)
•No(b)

Yes
No(b)
No(b)
Yes

No(b)
No(b)
No(b)
No(b)

No(b)

a For a lognormal distribution.
b Region IX Preliminary Remedial Goals (PRGs) First Half 1995, (EPA, 1996).
c Based on PRG for chlordane. !
d Based on PRG for endrin.
e PRG calculated in text.
NA = Not applicable or not available.
COPC = Chemical of potential concern.
No(a) = Frequency of detection is < 5%.
No(b) = Source-term concentration is <= screening concentration

KN/4258/app-WD-7(iurf tumX9/2W9S(ll:03 AM)



Table B-8

Summary Statistics of Detected Chemicals !n Tota! So!! Samples
Building 1010 (SS-24),OU-4

Williams Air Force Base, Arizona

Chemicals
Organics ((jg/kg)
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA-CHLORDANE
BENZO(K)FLUORANTHENE
BETA-BHC
BIS(2-ETHYLHEXYL)PHTHALATE
CHRYSENE
DIELDRIN
ENDRIN
ENDRIN ALDEHYDE
GAMMA-CHLORDANE
HEPTACHLOR
HEPTACHLOR EPOXIDE
PENTACHLOROPHENOL
TOLUENE

Total Petroleum Hydrocarbons (mg/kg)
DIESEL RANGE ORGANICS .

Frequency
of

Detection

11 /14
7 /14
2 / 14
9 /14
1 /14
4 /14
4 / 1 4
1 /14
7 /14
1 /14
2 / 14
7 /14
2 /14
4 / 14
1 /14

10 /14

7/13

Range of
Detected

Concentrations

1.8
2.3
2.4

0.78
110

0.71
57
54
1.5
14

5.1
1.1
22
1.6

3700
2

5.6

• 230
- 47
- 3.4
- 1000
• 110
- 7.2
- 1300
- 54
- 540
- 14
- 16
- 1000
- 110
- 19
- 3700
- 55

- 920

Range of
Detection

Limits

3.7
3.7
1.9
1.9

350
1.9

350
350
3.7
3.7
3.7
1.9
1.9
1.9

890
11

5.4

- 37
- 37
- 19
- 19
- 410
- 19
-410
-410
- 37
- 37
• 37
- 19
- 19
• 19
- 1000
- 12

- 6.2

Arithmetic
Mean

34.81
9.21
2.20
89.63
185.71
2.25

244.14
181.71
44.01
4.52
4.90

114.70
11.15
3.96

708.93
15.93

85.85

95% Upper
Confidence

Limit "

2.56E+02
2.29E+01
3.44E+00
1.03E+03
2.01 E+02
3.83E+00
3.84E+02
2.22E+02
1.09E+02
7.52E+00
8.48E+00
2.35E+03
3.44E+01
8.15E+00
8.92E+02
3.08E+01

4.39E+02

Source- Arithmetic
Term Mean of Screening

Concentration Background Concentration"

2.30E+02
2.29E+01
3.40E+00
1.00E+03
1.10E+02
3.83E+00
3.84E+02
5.40E+01
1.09E+02
7.52E+00
8.48E+00
1.00E+03
3.44E+01
8.15E+00
8.92E+02
3.08E+01

4.39E+02

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

1.30E+03
1.30E+03
2.60E+01
3.40E+02 c
6.10E+03
2.50E+02
3.20E+04
2.40E+04
2.80E+01
2.00E+04
2.00E+04 d
3.40E+02 c
9.90E+01
4.90E+01
2.50E+03
1.90E+06

3.90E+03 e

COPC?

No(b)
No(b)
No(b)
Yes

No(b)
No(b)
No(b)
No(b)
Yes

No(b)
No(b)
Yes

No(b)
No(b)
No(b)
No(b)

No(b)

a For a lognormal distribution.
b Region IX Preliminary Remedial Goals (PRGs) First Half 1995, (EPA, 1096).
c Based on PRG for chlordane.
d Based on PRG for endrin.
e PRO calculated in text.
NA = Not applicable or not available.
COPC = Chemical of potential concern.
No(a) = Frequency of detection is < 5%.
No(b) = Source-term concentration Is <= screening concentration

KN/4258/«pp-WB-8{T(H SumX9/28/98(l 1:24 AM)



Table B-9

Summary Statistics of Detected Chemicals in Wipe Samples
Building 1010 (SS-24), OU-4

Williams Air Force Base, Arizona

Chemical

Frequency
of

Detection

Range of
Detected

Concentration

Range of
Detection

Limits
Arithmetic

Mean

95% Upper
Confidence

Limit8

Source-
Term

Concentration COPC?
PCBs and Pesticides (ug/cmz)
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA-CHLORDANE
BETA-BHC
DELTA-BHC
ENDOSULFAN 1
ENDOSULFAN SULFATE
ENDRIN
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR

13 ,
10 ,
5 ,

13 ,
1 ,
1 ,
7 ,
7 ,

12 ,
2 ,

13 ,
13 t

4 i

M3
M3
M3
M3
f 13
M3
M3
1 13
M3
M3
M3
M3
M3

0.000025
0.000013
0.000003
0.000008
0.000003
0.000018
0.000005
0.000005
0.000011
0.00003

0.000034
0.000003
0.000003

- 0.0001
- 0.00005
- 0.007
-0.001
- 0.000003
- 0.000018
- 0.000016
- 0.000023
- 0.00031
- 0.00022
- 0.00023
-0.002
- 0.00005

0.0001
0.00011
0.00005
0.00005
0.00005
0.00005
0.00005
0.0001
0.0001
0.0001

0.00005
0.00005
0.00005

- 0.0022
- 0.0022
- 0.001
-0.001
-0.001
- 0.001
-0.001
- 0.0022
- 0.0022
- 0.0022
-0.001
-0.001
-0.001

5.99E-05
1.18E-04
5.39E-04
1.31E-04
7.47E-05
7.39E-05
6.13E-05
1.21E-04
1.20E-04
8.09E-05
1.34E-04
2.20E-04
6.94E-05

8.02E-05
2.55E-04
2.29E-03
3.60E-04
1.89E-04
1.12E-04
1.50E-04
7.48E-04
3.07E-04
1.12E-04
2.12E-04
1.33E-03
2.41 E-04

8.02E-05
5.17E-05
2.29E-03
3.60E-04
2.80E-06
1.83E-05
1.61E-05
2.26E-05
3.07E-04
1.12E-04
2.12E-04
1.33E-03
5.06E-05

Yes b
Yes
Yes
Yes
Yes

No(a)
Yes
Yes
Yes
Yes
Yes
Yes
Yes

a For a lognormal distribution.
b No screening concentrations are available for chemicals in removable surface stains.
COPC = Chemical of potential concern,
No(a) = No toxicity values available.

KNM258/app-WB-9/summaiy/9/2B/98{11:25 AM)



Table B-10

Summary of Cancer Bisk to the Construction Worker
Future Land Use, OU-4

Williams Air Force Base, Arizona

(Page 1 of 2)

Chemical
Site SS-16
Subsurface Soil
ARSENIC
CHROMIUM

SiteSD-18

Site SS-21

Site ST-22

Site SS-23

Exposure Point
Concentration

for Soil
(mg/kg)a

4.74E+00
3.88E+01

Sum

Exposure Point
Concentration

for Air
(malm3)

1.07E-06
8.72E-06

Ingestion
Dose

(mg/kg-day)

1.05E-07
8.56E-07

ILCR
Soil

Ingestion

1.57E-07
NA

1.57E-07

Dermal
Dose

(mg/kg-day)

8.08E-10
6.61 E-08

ILCR
Dermal
Contact

1.28E-09
NA

1.28E-09

Inhaled
Dose ILCR

(mg/kg-day) Inhalation

2.98E-09 4.50E-08
2.44E-08 1.02E-06

1.07E-06 |

Sum of
ILCR

2.03E-07
1.02E-06
1.23E-06 |

No COPC In this site

No COPC In this site

No COPC in this site

No COPC in this site
SiteSS-24
Total Soil
ALPHA-CHLORDANE
DIELDRIN
GAMMA-CHLORDANE

Wipe Samples (mg/cm2)
4,4'-DDE
4,4'-DDT

Sum

1.00E+00
1.09E-01
1.00E+00

8.02E-08
5.17E-08

2.25E-07
2.45E-08
2.25E-07

4.01 E-08
2.58E-08

2.21 E-08
2.41 E-09
2.21 E-08

NA,
NA j

2.87E-08
3.85E-08
2.87E-08
9.59E-08

NA
NA

1.71 E-08
1.86E-09
1.71 E-08

2.24E-09
1.44E-09

2.46E-08
3.30E-08
2.46E-08
8.23E-08

8.47E-10
5.46E-10

6.29E-10
6.86E-11
6.29E-10

1.12E-10
7.22E-11

8.11E-10
1.10E-09
8.11E-10
2.73E-09

NA
2.46E-11

5.42E-08
7.27E-08
5.42E-08
1.81E-07

8.47E-10
5.70E-10

KW425*ipp*«*«l«-CR cowl v*yW2 «W<11:28 AM)



Table B-10

Summary of Cancer Risk to the Construction Worker
Future Land Use, OU-4

Williams Air Force Base, Arizona

(Page 2 of 2)

Exposure Point

Chemical
ALDRIN
ALPHA-CHLORDANE
BETA-BHC
DELTA-BHC
ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR

Sum
Sum of Site

Site LF-26

Site SS-33
Surface Soil
DIELDRIN
HEXACHLOROBENZENE
PENTACHLOROPHENOL

Sum

Concentration
for Soil

(mg/kg)a

2.29E-06
3.60E-07
2.80E-09
1.83E-05
1.61E-08
2.26E-08
3.07E-07
1.12E-07
2.12E-07
1.33E-06
5.06E-08

Exposure Point
Concentration

for Air
(mg/m3)
1.14E-06
1.80E-07
1.40E-09
9.15E-06
8.07E-09
1.13E-08
1.53E-07
5.58E-08
1.06E-07
6.66E-07
2.53E-08

Ingestion
Dose

(mg/kg-day)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

ILCR
Soil

Ingestion
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

9.59E-08

Dermal
Dose

(mg/kg-day)
6.40E-08
1.01 E-08
7.82E-11
5.12E-07
4.51E-10
6.32E-10
8.58E-09
3.12E-09
5.92E-09
3.72E-08
1.41E-09

ILCR
Dermal
Contact
1.21E-06
1.45E-08
1.56E-10
1.02E-06

NA
NA
NA
NA

8.56E-09
5.38E-08
7.07E-09
2.32E-06
2.40E-06

Inhaled
Dose

(mg/kg-day)
3.20E-09
5.04E-10
3.91E-12
2.56E-08
2.26E-11
3.16E-11
4.29E-10
1.56E-10
2.96E-10
1.86E-09
7.07E-11

No COPC In this site

7.10E-02
3.69E+01
1.80E+02

1.60E-08
8.30E-06
4.05E-05

1.57E-09
8.15E-07
3.98E-06

2,51 E-08
1.30E-06
4.77E-07
1.78E-06

1.21E-09
6.29E-07
3.07E-08

2.15E-08
1.12E-06
4.09E-07
1.53E-06

4.47E-11
2.32E-08
1.13E-07

ILCR
Inhalation
5.44E-08
6.50E-10
7.04E-12
4.60E-08

NA
NA
NA
NA
NA

2.40E-09
3.22E-10
1.04E-07
1.07E-07 |

7.19E-10
3.74E-08

NA
3.74E-08 |

Sum of
ILCR

1.26E-06
1.52E-08
1.64E-10
1.07E-06

NA
NA
NA
NA

8.56E-09
5.62E-08
7.39E-09
2.42E-06
2.60E-06 |

4.73E-08
2.46E-06
8.86E-07
3.35E-06 |

NA = Not applicable.
a Unless otherwise specified.
Note: Box Indicates total site ILCR.



Table B-11

Summary of Noncancer Hazard Effects to the Construction Worker
Future Land Use, OU-4

Williams Air Force Base, Arizona

(Page 1 of 2)

Chemical
SiteSS-16
TOTAL SOILS
ARSENIC
CHROMIUM

Sum

SiteSD-18

Site SS-21

Site ST-22

Site SS-23

Site SS-24
TOTAL SOILS
ALPHA-CHLORDANE
DIELDRIN
GAMMA-CHLORDANE

Sum
WIPE SAMPLES (mg/cm2)
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA-CHLORDANE
BETA-BHC

Exposure Point
Concentration

for Soil
(mg/kg)a

4J4E+00
3.88E+01

1.00E+00
1.09E-01
1.00E+00

8.02E-08
5.17E-08
2.29E-06
3.60E-07
2.80E-09

Exposure Point
Concentration

for Air
(mg/m3)

1.07E-06
8.72E-06

2.25E-07
2.45E-08
2.25E-07

4.01 E-08
2.58E-08
1.14E-06
1.80E-07
1.40E-09

Ingestion
Dose

(mg/kg-day)

7.33E-06
5.99E-05

i
1!.55E-06
1.69E-07
1.55E-06

NA
NA
NA
NA
NA

HQ
Incidental

Dermal
Dose

Ingestion (mg/kg-day)

2.44E-02
1.20E-02
3.64E-02

NoCOPC

NoCOPC

No COPC

No COPC

2.58E-02
3.37E-03
2.58E-02
5.49E-02

NA
NA
NA
NA
NA

5.66E-08
4.63E-06

in this site

in this site

in this site

in this site

1.19E-06
1.30E-07
1.19E-06

1.57E-07
1.01E-07
4.48E-06
7.05E-07
5.48E-09

HQ
Dermal
Contact

1.98E-04
1.85E-02
1.87E-02

2.21 E-02
2.89E-03
2.21 E-02
4.71 E-02

NA
2.25E-04
1.66E-01
1.31 E-02

NA

Inhaled
Dose

(mg/kg-day)

2.09E-07
1.71E-06

4.40E-08
4.80E-09
4.40E-08

7.85E-09
5.06E-09
2.24E-07
3.52E-08
2.74E-10

HQ
Inhalation

NA
NA

I

NA
NA
NA

NA
NA
NA
NA
NA

Hazard
Index

2.46E-02
3.05E-02

| 5.51 E-02 I

4.79E-02
6.26E-03
4.79E-02
1.02E-01

NA
2.25E-04
1.66E-01
1.31 E-02

NA

KNM25B/»pp-WHqrtsfc(HQ com) wkf)/W28fl)8(11:29 AM)



Table B-11

Summary of Noncancer Hazard Effects to the Consiruciion Worker
Future Land Use, OU-4

Williams Air Force Base, Arizona

(Page 2 of 2)

Exposure Point

Chemical
DELTA-BHC
ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR

Sum
Sum of Site

Site LF-26

Site SS-33
SURFACE SOIL
DIELDRIN
HEXACHLOROBENZENE
PENTACHLOROPHENOL

Sum

Concentration
for Soil

(mg/kg)a

1.83E-05
1.61E-08
2.26E-08
3.07E-07
1.12E-07
2.12E-07
1.33E-06
5.06E-08

Exposure Point
Concentration Ingestion

for Air
(mg/m3)
9.15E-06
8.07E-09
1.13E-08
1.53E-07
5.58E-08
1.06E-07
6.66E-07
2.53E-08

Dose
(mg/kg-day)

NA
NA
NA
NA
NA
NA
NA
NA

HQ
Incidental
Ingestion

NA
NA
NA
NA
NA
NA
NA
NA

5.49E-02

Dermal
Dose

(mg/kg-day)
3.58E-05
3.16E-08
4.42E-08
6.01 E-07
2.18E-07
4.15E-07
2.61 E-06
9.90E-08

-

HQ
Dermal
Contact

NA
5.85E-06
8. 19 E-06
2.22E-03
8.09E-04
1.54E-03
4.83E-02
2.20E-04
2.32E-01
2.79E-01

Inhaled
Dose

(mg/kg-day)
1.79E-06
1.58E-09
2.21 E-09
3.00E-08
1.09E-08
2.07E-08
1.30E-07
4.95E-09

HQ
Inhalation

NA
NA
NA
NA
NA
NA
NA
NA

O.OOE+00
O.OOE+00 |

Hazard
Index
NA

5.85E-06
8.19E-06
2.22E-03
8.09E-04
1.54E-03
4.83E-02
2.20E-04
2.32E-01

! 3.34E-01 |

No COPC In this site

7.10E-02
3.69E+01
1.80E+02

1.60E-08
8.30E-06
4.05E-05

1.10E-07
5J1E-05
2!J8E-04

2.20E-03
7.13E-02
9.28E-03
8.28E-02

8.48E-08
4.41 E-05
2.15E-04

1.88E-03
6.12E-02
7.96E-03
7.10E-02

3.13E-09
1.62E-06
7.93E-06

NA
NA
NA

I

4.08E-03
1.33E-01
1.72E-02
1.54E-01 |

NA = Not applicable
a Unless otherwise specified
Note: Box indicates total site HI.

KNM25W»pp-WH(tt1sk(Ha const wkr)W28/88(11:2« AM)



Table B-12

Summary of Cancer Risk to the Occupational Worker
Current and Future Land Use, OU-4
Williams Air Force Base, Arizona

(Page lot 2)

Exposure Point

Chemical

Site SS-16

Site SD-18

Site SS-21

Site ST-22

Site SS-23

Site SS-24
Surface Soil
ALPHA-CHLORDANE
DIELDRIN
GAMMA-CHLORDANE

Sum
Wipe Samples (mg/cm2)
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA-CHLORDANE
BETA-BHC
DELTA-BHC

Concentration
for Soil

(mg/kg)"

Exposure Point
Concentration Ingestlon

for Air
(mg/m3)

Dose
(mg/kg-day)

ILCR
Soli

Ingestlon

Dermal
Dose

(mg/kg-day)

ILCR
Dermal
Contact

Inhaled
Dose

(mg/kg-day)
ILCR

Inhalation
Sum of
ILCR

Receptor not applicable to this site

No COPC in this site

No COPC In this site

No COPC In this site

No COPC In this site

1.00E+00
1.51E-01
1.00E+00

8.02E-08
5.17E-08
2.29E-06
3.60E-07
2.80E-09
1.83E-05

1.00E-07
1.51E-08
1.00E-07

4.01 E-08
2.58E-08
1.14E-06
1.80E-07
1.40E-09
9.15E-06

1.75E-07
2.64E-08
1.75E-07

NA
NA
NA
NA
NA
NA

2.27E-07
4.22E-07
2.27E-07
8.76E-07

NA
NA
NA
NA
NA
NA

2.24E-07
3.38E-08
2.24E-07

2.35E-08
1.52E-08
6.72E-07
1.06E-07
8.22E-10
5.37E-06

3.23E-07
6.00E-07
3.23E-07
1.25E-06

8.89E-09
5.73E-09
1.27E-05
1.53E-07
1.64E-09
1.07E-05

6.99E-09
1.06E-09
6.99E-09

2.60E-09
1.81E-09
7.99E-08
1.26E-08
9.78E-11
6.39E-07

9.02E-09
1.70E-08
9.02E-09
3.50E-08

NA
6.14E-10
1.36E-06
1.62E-08
1.76E-10
1.15E-06

5.59E-07
1.04E-06
5.59E-07
2.16E-06

8.89E-09
6.34E-09
1.40E-05
1.69E-07
1.82E-09
1.19E-05



Table B-12

Summary of Cancsr Risk tc the Occupations! Worker
Current and Future Land Use, OU-4
Williams Air Force Base, Arizona

(Page 2 of 2)

Exposure Point

Chemical

ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR

Sum
Sum of Site

Site LF-26

Site SS-33
Surface Soil
DIELDRIN
HEXACHLOROBENZENE
PENTACHLOROPHENOL

Sum

Concentration
for Soil

(mg/kg)s

1.61E-08
2.26E-08
3.07E-07
1.12E-07
2.12E-07
1.33E-06
5.06E-08

Exposure Point
Concentration

•for Air
(mg/m3)

8.07E-09
1.13E-08
1.53E-07
5.58E-08
1.06E-07
6.66E-07
2.53E-08

Ingestion
Dose

(mg/kg-day)

NA
NA
NA
NA
NA
NA
NA

ILCR
Soil

Ingestion

NA
NA
NA
NA
NA
NA
NA

8.76E-07

Dermal
Dose

(mg/kg-day)

4.74E-09
6.64E-09
9.01 E-08
3.28E-08
6.22E-08
3.91 E-07
1.49E-08

ILCR
Dermal
Contact

NA
NA
NA
NA

8.98E-08
5.65E-07
7.43E-08
2.43E-05
2.56E-05

Inhaled
Dose

(mg/kg-day)

5.64E-10
7.90E-10
1.07E-08
3.90E-09
7.40E-09
4.66E-08
1.77E-09

ILCR
Inhalation

NA
NA
NA
NA
NA

6.01 E-08
8.04E-09
2.60E-06
2.63E-06 |

Sum of
ILCR

NA
NA
NA
NA

8.98E-08
6.25E-07
8.23E-08
2.69E-05
2.91 E-05 |

No COPC In this site

7.10E-02
3.69E+01
1.80E+02

7.10E-09
3.69E-06
1.80E-05

1.24E-08
6.45E-06
3.15E-05

1.98E-07
1.03E-05
3.77E-06
1.43E-05

1.59E-08
8.25E-06
4.03E-05

2.82E-07
1.47E-05
5.37E-06
2.03E-05

4.96E-10
2.58E-07
1.26E-06

7.99E-09
4.15E-07

NA
4.23E-07 |

4.89E-07
2.54E-05
9.14E-06
3.50E-05 |

NA = Not applicable.
a Unless otherwise specified.
Note: Box Indicates total site ILCR.

KMjtw.pfHWBlHifll.Cn ow wfay««««*t11:27AM)



TableB-13

Summary of Noneancsr Hazard Effects to the Occupations! Worksr
Future Land Use, OU-4

Williams Air Force Base, Arizona

(Page 1 of 2)

Exposure Point

Chemical

SlteSS-16

SlteSD-18

Site SS-21

Site ST-22

Site SS-23

SlteSS-24
SURFACE SOIL
ALPHA-CHLORDANE
DIELDRIN
GAMMA-CHLORDANE

Sum
WIPE SAMPLES (mg/cm2)
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA-CHLORDANE
BETA-BHC
DELTA-BHC
ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN
ENDRIN KETONE

Concentration
for Soil

(mg/kg)a

Exposure Point
Concentration

for Air
(mg/m3)

ingestion
Dose

(mg/kg-day)

HQ
Incidental

Dermal
Dose

Ingestion (mg/kg-day)

HQ
Dermal
Contact

Inhaled
Dose

(mg/kg-day)
HQ

Inhalation
Hazard
Index

Receptor not applicable to this site

1.00E+00
1.50E-01
1.00E+00

8.02E-08
5.17E-08
2.29E-06
3.60E-07
2.80E-09
1.83E-05
1.61E-08
2.26E-08
3.07E-07
1.12E-07

1.00E-07
1.50E-08
1.00E-07

4.01 E-08
2.58E-08
1.14E-06
1.80E-07
1.40E-09
9.15E-06
8.07E-09
1.13E-08
1.53E-07
5.58E-08

4.89E-07
7.34E-08
4.89E-07

i

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

No COPC

No COPC

No COPC

No COPC

8.15E-03
1.47E-03
8.15E-03
1.78E-02

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

in this site

in this site

In this site

in this site

6.26E-07
9.39E-08
6.26E-07

6.59E-08
4.25E-08
1.88E-06
2.96E-07
2.30E-09
1.50E-05
1.33E-08
1.86E-08
2.52E-07
9.18E-08

1.16E-02
2.09E-03
1.16E-02
2.S3E-02

NA
9.44E-05
6.96E-02
5.48E-03

NA
NA

2.46E-06
3.44E-06
9.34E-04
3.40E-04

1.96E-08
2.94E-09
1.96E-08

7.85E-09
5.06E-09
2.24E-07
3.52E-08
2J4E-10
1.79E-06
1.58E-09
2.21 E-09
3.00E-08
109E-08

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

1.98E-02
3.56E-03
1.98E-02
4.31 E-02

NA
9.44E-05
6.96E-02
5.48E-03

NA
NA

2.46E-06
3.44E-06
9.34E-04
3.40E-04

KW42SIVtw-WHqr1sk(HQ occ «kr)«ffi8ros(11:30 AM)



Table B-13

Summary of Noncancer Hazard Effects to the Occupational Worker
Future Land Use, OU-4

Williams Air Force Base, Arizona

(Page 2 of 2)

Exposure Point

Chemical

GAMMA-BHC (LINDANE)
QAMMA-CHLORDANE
HEPTACHLOR

Sum
Site Sum

Site LF-26

Site SS-33
SURFACE SOIL
DIELDRIN
HEXACHLOROBENZENE
PENTACHLOROPHENOL

Sum

Concentration
for Soil

(mg/kg)a

2.12E-07
1.33E-06
5.06E-08

Exposure Point
Concentration

for Air
(mg/m3)

1.06E-07
6.66E-07
2.53E-08

Ingestion
Dose

(mg/kg-day)

NA
NA
NA

HQ
Incidental
Ingestion

NA
NA
NA

1.78E-02

Dermal
Dose

(mg/kg-day)

1.74E-07
1.10E-06
4.16E-08

HQ
Dermal
Contact

6.45E-04
2.03E-02
9.24E-05
9.75E-02
1.23E-01

Inhaled
Dose

(mg/kg-day)

2.07E-08
1.30E-07
4.95E-09

No COPC in this site

7.10E-02
3.69E+01
1.80E+02

7.10E-09
3.69E-06
1.80E-05

3.47E-08
1.81E-05
8.81 E-05

6.95E-04
2.26E-02
2.94E-03
2.62E-02

4.45E-08
2.31 E-05
1.13E-04

9.88E-04
3.21 E-02
4.17E-03
3.73E-02

1.39E-09
7.22E-07
3.52E-06

HQ
Inhalation

NA
NA
NA

r

NA
NA
NA r

Hazard
Index

6.45E-04
2.03E-02
9.24E-05
9.75E-02
1.41E-01 |

1.68E-03
5.47E-02
7.11E-03
6.35E-02 |

NA = Not applicable
a Unless otherwise specified
Note: Box indicates total site HI.

KW425fl/app-WHqitSl<(HQ OCC Wto)*2W»8(11:30 AM)



Table B-14

Summary of Cancer Risk to the School-age Trespasser
Future Land Use, OU-4

Williams Air Force Base, Arizona

(Page 1 of 2)

Chemical

Site SS-16

Site SD-18

Site SS-21

Site ST-22

Site SS-23

Site SS-24
Surface Soil
ALPHA-CHLORDANE
DIELDRIN
QAMMA-CHLORDANE

Sum
Wipe Samples (mg/cm2)
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA-CHLORDANE
BETA-BHC

Exposure Point
Concentration

for Soil
(mg/kg)a

Exposure Point
Concentration

for Air
(mg/m3)

Ingastion
Dose

(mg/kg-day)

ILCR
Soil

Ingestion

Dermal
Dose

(mg/kg-day)

ILCR
Dermal
Contact

Inhaled
Dose

(mg/kg-day)
ILCR

Inhalation
Sum of
ILCR

Receptor not applicable to this site

No COPC In this site

No COPC in this site

No COPC In this site

No COPC In this site

1.00E+00
1.51E-01
1.00E+00

8.02E-08
5.17E-08
2.29E-06
3.60E-07
2.80E-09

1.00E-07
1.51E-08
1.00E-07

4.01 E-08
2.58E-08
1.14E-06
1.80E-07
1.40E-09

1.88E-07
2.84E-08
1.88E-07

NA
NA
NA
NA
NA

2.44E-07
4.54E-07
2.44E-07
9.42E-07

NA
NA
NA
NA
NA

8.64E-08
1.30E-08
8.64E-08

4.07E-08
2.62E-08
1.16E-06
1.83E-07
1.42E-09

1.25E-07
2.32E-07
1.25E-07
4.82E-07

1.54E-08
9.90E-09
2.19E-05
2.64E-07
2.84E-09

8.42E-10
1.27E-10
8.42E-10

3.37E-10
2.17E-10
9.63E-09
1.52E-09
1.18E-11

1.09E-09
2.05E-09
1.09E-09
4.22E-09

NA
7.39E-11
1.64E-07
1.96E-09
2.12E-11

3.70E-07
6.88E-07
3.70E-07
1.43E-06

1.54E-08
9.97E-09
2.21 E-05
2.66E-07
2.86E-09



Table B-14

Summary of Cancer Risk to the School-age Trespasser
Future Land Use, OU-4

Williams Air Force Base, Arizona

(Page 2 of 2)
Exposure Point

Chemical

DELTA-BHC
ENDOSULFAN I
ENDOSULFAN SULFATE
ENDRIN
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE
HEPTACHLOR

Sum
Sum of Site

Site LF-26

Site SS-33

Concentration
for Soil

(mg/kg)a

1.83E-05
1.61E-08
2.26E-08
3.07E-07
1.12E-07
2.12E-07
1.33E-06
5.06E-08

Exposure Point
Concentration Ingestlon

for Air
(mg/m3)

9.15E-06
8.07E-09
1.13E-08
1.53E-07
5.58E-08
1.06E-07
6.66E-07
2.53E-08

Dose
(mg/kg-day)

NA
NA
NA
NA
NA
NA
NA
NA

ILCR
Sol)

Ingestlon

NA
NA
NA
NA
NA
NA
NA
NA

9.42E-07

Dermal
Dose

{mg/kg-day)

9.28E-06
8.19E-09
1.15E-08
1.56E-07
5.66E-08
1.07E-07
6.76E-07
2.57E-08

ILCR
Dermal
Contact

1.86E-05
NA
NA
NA
NA

1.55E-07
9.76E-07
1.28E-07
4.20E-05
4.25E-05

Inhaled
Dose

(mg/kg-day)

7.70E-08
6.79E-11
9.51 E-11
1.29E-09
4.70E-10
8.92E-10
5.61 E-09
2.13E-10

ILCR
Inhalation

1.39E-07
NA
NA
NA
NA
NA

7.23E-09
9.69E-10
3.13E-07
3.17E-07 |

Sum of
ILCR

1.87E-05
NA
NA
NA
NA

1.55E-07
9.83E-07
1.29E-07
4.23E-05

I 4.38E-05 I

No COPC In this site

Receptor not applicable to this site

NA = Not applicable.
a Unless otherwise specified.
Note: Box indicates total site ILCR.



TableB-15

Summary of Noncancer Hazard Effects to the School-Age Trespasser
Future Land Use, OU-4

Williams Air Force Base, Arizona

(Page 1 of 2)

Exposure Point

Chemical

SiteSS-16

SiteSD-18

Site SS-21

Site ST-22

Site SS-23

Site SS-24
Surface Soil
ALPHA-CHLORDANE
DIELDRIN
QAMMA-CHLORDANE

Sum
Wipe Samples (mg/cm2)
4,4'-DDE
4,4'-DDT
ALDRIN
ALPHA-CHLORDANE
BETA-BHC
DELTA-BHC
ENDOSULFAN I

Concentration
for Soil

(mg/kg)a

Exposure Point
Concentration

for Air
(mg/m3)

Ingestion
Dose

(mg/kg-day)

HQ
Incidental
Ingestion

Dermal
Dose

(mg/kg-day)

Receptor not applicable to this

HQ
Dermal
Contact

site

Inhaled
Dose

(mg/kg-day)
HQ

Inhalation
Hazard
Index

No COPC in this site

1.00E+00
1.50E-01
1.00E+00

8.02E-08
5.17E-08
2.29E-06
3.60E-07
2.80E-09
1.83E-05
1.61E-08

1.00E-07
1.50E-08
1.00E-07

^

4.01 E-08
2.58E-08
1.14E-06
1.80E-07
1.40E-09
9.15E-06
8.07E-09

1.10E-06
1.04E-07
1.10E-06

NA
NA
NA
NA
NA
NA
NA

No COPC

No COPC

No COPC

1.83E-02
3.29E-03
1.83E-02
3.98E-02

NA
NA
NA
NA
NA
NA
NA

in this site

in this site

in this site

5.04E-07
7.56E-08
5.04E-07

2.37E-07
1.53E-07
6.77E-06
1.07E-06
8.28E-09
5.41 E-05
4.78E-08

9.34E-03
1.68E-03
9.34E-03
2.04E-02

NA
3.40E-04
2.51 E-01
1.97E-02

NA
NA

8.85E-06

4.91 E-09
7.36E-10
4.91 E-09

1.97E-09
1.27E-09
5.62E-08
8.84E-09
6.87E-11
4.49E-07
3.96E-10

NA
NA
NA

NA
NA
NA
NA
NA
NA
NA

2.76E-02
4.97E-03
2.76E-02
6.02E-02

O.OOE+00
3.40E-04
2.51 E-01
1.97E-02
O.OOE+00
O.OOE+00
8.85E-06

KNM02Se/app-t>m<]ffsk(HQ Tratp«M»ryW28/9e(11:30 AM)



TableB-15

Summary of Noncancer Hazard effects to the School-Age Trespasser
Future Land Use, OU-4

Williams Air Force Base, Arizona

(Page 2 of 2)

Exposure Point
Concentration

Chemical

ENDOSULFAN SULFATE
ENDRIN
ENDRIN KETONE
GAMMA-BHC (LINDANE)
QAMMA-CHLORDANE
HEPTACHLOR

Sum
Sum of Site

Site LF-26

Site SS-33

for Soil
(mg/kg)a

2.26E-08
3.07E-07
1.12E-07
2.12E-07
1.33E-06
5.06E-08

Exposure Point
Concentration

for Air
(mg/m3)

1.13E-08
1.53E-07
5.58E-08
1.06E-07
6.66E-07
2.53E-08

Ingestion
Dose

(mg/kg-day)

NA
NA
NA
NA
NA
NA

HQ
Incidental
Ingestion

NA
NA
NA
NA
NA
NA

3.98E-02

Dermal
Dose

(mg/kg-day)

6.69E-08
9.08E-07
3.30E-07
6.27E-07
3.94E-06
1.50E-07

HQ
Dermal
Contact

1.24E-05
3.36E-03
1.22E-03
2.32E-03
7.30E-02
3.33E-04
3.51 E-01
3.71 E-01

Inhaled
Dose

(mg/kg-day)
5.55E-10
7.53E-09
2.74E-09
5.20E-09
3.27E-08
1.24E-09

HQ
Inhalation

NA
NA
NA
NA
NA
NA

\
No COPC in this site

Receptor not applicable to this site

Hazard
Index

1.24E-05
3.36E-03
1.22E-03
2.32E-03
7.30E-02
3.33E-04
3.51 E-01
4.11 E-01 |

NA = Not applicable
a Unless otherwise specified
Note: Box indicates total site HI.

KW4<K53/wWHctrtsk(HQ T(«jpm*r)W28/«8(11:30 AM)
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COST TABLES
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Table C-1

Cost Summary for SS-16, Remediation Alternatives
Operable Unit 4, Feasibility Study

Williams Air Force Base

Williams AFB
Project-409881
DDP-SS16$.XLS

OPTION

RESPONSE ACTION

COST COMPONENT

AREA AFFECTED (FT2)

VOLUME AFFECTED (YARD3)

INSTALLED CAPITAL COST (A)

REMEDIATION TIME (YEARS)

O&M NET PRESENT VALUE COST (B) (a)

TOTAL NET PRESENT VALUE (A+B)

SS16-1

NO ACTION

NO ACTION

N/A

N/A

$0

30

$91,800

$91,800

SS16-2
INSTITUTIONAL

CONTROL
DEED

RESTRICTION/VEMUR

N/A

N/A

$2,200

30

$0

$2,200

INFLATION 4%

INTEREST 5%

a. Net Present Values of alternatives are based on 4% Inflation and 5% Interest rate.

KNM258/APP_(ySs16$r(Cost Summ<wy)(C-1)W16/9B(1:45 PM)



Tab!eC-1A

SS-16-1, No Action
Operation and Maintenance Costs
Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

Williams AFB
Project-409881
DDP-SS16$.XLS

•7-

COST COMPONENT

Five Year Activities:
Site Review
Contingency

Total
Net Present Worth (30 years)(a)

UNIT COST ($)

25% operating

UNIT QTY UNITS/ PERIOD

.,_..

COST($)

15.000
3,750
18,750
91,800

TOTAL NET PRESENT WORTH (+50%, -30%) 91,800
a. Net Present Values for alternatives are based on 4% inflation, and 5% interest rate.

KN/4258/APP_C/Ss16$r(No Action)(C_1AV9/16»8(1:*4 PM)



Table C-1B

SS-16-2, Institutional Control (Deed Restriction and VEMUR)
Initial Capital Costs

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

Williams AFB
Project-409881
DDP-SS16$.XLS

COST COMPONENT DESCRIPTION COST ($)
DIRECT CAPITAL COSTS

1. Institutional Control VEMUR
Deed Restriction

TOTAL DIRECT COSTS (TDQ

1,500

1,500
INDIRECT CAPITAL COSTS
1 . Engineering and related tech support
2. License, Permit, and Legal Fees
3. Start-up (sampling costs are included)
4. Contingency

20 % TDC
2%TDC

25 % TDC

300
0
NA

400
TOTAL INSTALLED COST (+50%, -30%) 2,200

NA - not applicable

KN/4258/APP_C/Ss16$r(lnstitutional ControO(C_1B)/9fl 6/98(1:43 PM)



Table C-2

SS-18 Cost Summary
South Detect Vltlaga Remediation Alternative*

Operable Unit 4. FmilMltty Study
Williams Air Force Brae, Arizona

WffltomaAFB
PrQject-409881
DDP-SS19S.XLS

OPTION

RESPONSE ACTION

COST COMPONENT

AREA AFFECTED (YARD*)

VOLUME AFFECTED (YARD1)'

INSTALLED CAPITAL COST (A)

REMEDIATION TIME (YEARS)

O&M NET PRESENT VALUE COST (B) (a)

TOTAL NET PRESENT VALUE (A+B)

SS19-1

NO ACTION

NO ACTION

78,691

N/A

SO

30

$91,800

$91,800

SS19-2

INSTITUTIONAL
CONTROL

INSTITUTIONAL
CONTROL

78,691

N/A

$3,200

30

$91,800 j

$95,000

8S19-3

SOIL REMOVAL/
DISPOSAL/

INSTITUTIONAL CONTROL

EXCAVATION /DISPOSAL/
DEED RESTRICTION/

VEMUR

78,691

13,115

$1,386,373

30

$135,600

$1,321,900

SS19-4

ABATEMENT / RESTRICTIVE
EXPOSURE /NO ACTION /
INSTITUTIONAL CONTROL

EXCAVATION / LANDSCAPING/
DEED RESTRICTION / VEMUR

LANDSCAPE 78,691 EXCAVATE
24,282

LANDSCAPE 6,557
EXCAVATE 4,047

$1,342,415

30

$229,100

$1,571,500

SS19-5

SOIL REMOVAL/
INSTITUTIONAL CONTROL

EXCAVATION / LEAD MINING /
DEED RESTRICTION / VEMUH

76,691

13,115

$1,473,396

30

$135,500

$1,606,900

INFLATION 4%

INTEREST 5%

a. Nat Present Values lor aMamaltvws arc based on 4H Inflation and 5% kHorot! rait.

* Cost estimated on 16% expansion ol ttila volume.



Table C-2A

SS-19-1, No Action
Operation and Maintenance Costs
Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

Williams AFB
Project-409881
DDP-SS19$.XLS

COST COMPONENT

Five Year Activities:
Site Review
Contingency

Total
Net Present Worth (30 years)(a)

UNIT COST ($>

25% operating

UNIT QTY UNITS/ PERIOD

- —

COST($)

15,000
3,750
18,750
91,800

TOTAL NET PRESENT WORTH (+50%, -30%) 91 ,800
a. Net Present Values for alternatives are based on 4% inflation, and 5% interest rate.

KN/425S/APP_C/Ss19$r(No Actton)(C_2Ay9M 6/98(1258 PM)



Table C-2B

SS-19-2, Institutional Control
Initial Capital Costs

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

Williams AFB
Project-409881
DDP-SS19$.XLS

COST COMPONENT DESCRIPTION COST($)
DIRECT CAPITAL COSTS

1 . Institutional Control Deed Restriction
VEMUR

TOTAL DIRECT COSTS (TDC)

3,000

3,000
INDIRECT CAPITAL COSTS
1 . Management, Plans, & Sampling
2. Start-up (sampling costs are included)
3. Contingency 5% TDC

NA
NA

200
TOTAL INSTALLED COST (+50%, -30%) 3,200

NA - not applicable

KN/4258/APP_C/Ss19$r(lns«utkxial Control )(C_2B)/9/16/98(1:42 PM)



Table C-2C

SS-19-3, Excavate/Disposal/lnstitutional Control
Initial Capital Costs

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

(Page 1 of 2)

Williams AFB
Project-409881
DDP-SS19$.XLS

COST COMPONENT DESCRIPTION COST($)
DIRECT CAPITAL COSTS

1. Excavate, Haul, Landfill

Additional Hand Labor for Close
2. Work. Excavate around house.

3. Institutional Control

13,115yd3

94 houses, 24 mhr/house, $50/mhr
Equipment Rental

VEMUR
Deed Restrictions

TOTAL DIRECT COSTS (TDC)

1,103,873

112,800
15,000

3,000

1,234,673
INDIRECT CAPITAL COSTS
1 . Management, Plans, & Sampling
2. Start-up (sampling costs are included]
3. Contingency 5% TDC

90,000
NA

61,700
TOTAL INSTALLED COST (+50%, -30%) 1,386,373

NA - not applicable

KN/425a/APP_C/Ss19$r(Excavate DiSpOSe)(C_2CV9/16/98(1i1 PM)



Table C-2C

SS-19-3, Excavate/Disposal/Institutional Control
Operation and Maintenance

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

(Page 2 of 2)

Williams AFB
Project-409881
DDP-SS19$.XLS

COST COMPONENT

Biannual O&M Activities:
Cap Inspection
Expenses
Total

Annual Cost
Net Present Worth (30 years)(a)

Rve Year Activities:
Site Review
Contingency
Total
Net Present Worth (30 years)(a)

UNIT COST ($)

25% operating

UNIT QTY UNITS/ PERIOD COST ($)

3,000
500

3,500

1,750
43,700

15,000
3,750
18,750
91,800

TOTAL NET PRESENT WORTH (+50%, -30%) 135,500
a. Net Present Values for alternatives are based on 4% inflation, and 5% interest rate.

KN/4258/APP_C/Ss19$r(Excavate DJspose)(C_J2C)/9/16/98<1:51 PM)



Table C-2D

SS-19-4, Excavate/Landscape/Institutional Control
Initial Capital Costs

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

(Page 1 of 2)

Williams AFB
Project-409881
DDP-SS19$.XLS

COST COMPONENT
DIRECT CAPITAL COSTS

1. Excavate, Haul, Landfill
Landscape

Additonal Hand Labor for Close
2. Work @ Houses

3. Institutional Control

DESCRIPTION

4,047 yd3

6,557yd3

94 houses, 24 mhr/house, $50/mhr
Equipment Rental

Deed Restriction
VEMUR

TOTAL DIRECT COSTS (TDC)

COST($)

958,215

112,800
15,000

3,000

1,089,015
INDIRECT CAPITAL COSTS
1 . Management, Plans, & Sampling
2. Start-up (sampling costs are included
3. Contingency 15% TDC

90,000
NA

163,400
TOTAL INSTALLED COST (+50%, -30%) 1,342,415

NA - not applicable

KN/4258/APP_



Table C-2D

SS-19-4, Excavate/Landscape/Institutional Control
Operation and Maintenance

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

(Page 2 of 2)

Williams AFB
Project-409881
DDP-SS19$.XLS

COST COMPONENT

Biannual O&M Activities:
Cap inspection

Expenses
Total
Annual Cost

Annual O&M Activities:
Landscape Maintenance
Contingency
Total

Total Annual Cost
Net Present Worth (30 years)(a)

Rve Year Activities:
Site Review
Contingency

Total
Net Present Worth (30 years)(a)

UNIT COST ($)

25% operating

25% operating

UNIT QTY UNITS/ PERIOD COST($)

3,000

500
3,500
1,750

3,000
750

3,750

5,500
137,300

15,000
3,750
18,750
91,800

TOTAL NET PRESENT WORTH (+50%, -30%) , 229,100
a. Net Present Values for alternatives are based on 4% inflation, and 5% interest rate.

KN/4258/APP_OSs19$r(Excavate Landscape)(C_2Dy9/1&98(1:O1 PM)



Table C-2E

SS-19-5, Excavate/Backfill/Lead Mining @ SS-20/lnstitutional Control
Initial Capital Costs

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

(Page 1 of 2)

Williams AFB
Project-409881
DDP-SS19$.XLS

COST COMPONENT DESCRIPTION COST($)
DIRECT CAPITAL COSTS

Excavate, Haul, Reclaim Lead shot,
1. Grade, Compact

Additonal Hand Labor for Close Work
2. @ Houses

3. Institutional Control

1. Excavate 6" soil @ SS-19
2. Transport soil to SS-20 Skeet Range
3. Reclaim lead shot from soil
4.Grade & compact soil @ SS-20
5. Grade & compact dean backfill @ SS-19

94 houses, 24 mhr/house, $50/mhr
Equipment Rental

Deed Restriction
VEMUR

TOTAL DIRECT COSTS (TDC)

1,186,696

112,800
15,000

3,000

1,317,496
INDIRECT CAPITAL COSTS
1 . Management, Plans, & Sampling
2. Start-up (sampling costs are included]
3. Contingency 5 % TDC

90,000
NA

65,900
TOTAL INSTALLED COST (+50%, -30%) 1,473,396

NA - not applicable

KN/4258/APP_C/Ss19$r(Excavate,haul to SS-20,Redaim)(C_2E)/9/16/98(1:39 PM)



Table C-2E

SS-19-5, Excavate/Backfill/Lead Mining @ SS-20/lnstitutionaI Control
Operation and Maintenance

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

(Page 2 of 2)

Williams AFB
Project-409881
DDP-SS19$.XLS

COST COMPONENT

Biannual O&M Activities:
Cap Inspection
Expenses
Total

Annual Cost
Net Present Worth (30 years)(a)

Five Year Activities:
Site Review
Contingency
Total
Net Present Worth (30 years)(a)

UNIT COST ($)

25% operating

UNIT QTY UNITS/ PERIOD COST ($)

3,000
500

3,500

1,750
43,700

15,000
3,750
18,750
91,800

TOTAL NET PRESENT WORTH (+50%, -30%) 1 35,500
a. Net Present Values for alternatives are based on 4% inflation, and 5% interest rate.

KN/4258/APP_C/Ss19$r(Exeavate.hau! to SS-20,Redatm)(C_J2E)/9/16/98(1 -J33 PM)



Table C-3

Cost summary for 88-20, Firing Range Remediation Alternatives
Operable Unit 4, Feasibility Study

Williams Air Force Base

Williams AFB
Project-409881
DDP - SS20FIR$.XLS

OPTION

RESPONSE ACTION

COST COMPONENT

AREA AFFECTED (FT2)

VOLUME AFFECTED (YARD3)*

INSTALLED CAPITAL COST (A)

REMEDIATION TIME (YEARS)

O&M NET PRESENT VALUE COST (B) (a) j

TOTAL NET PRESENT VALUE (A+B)

SS20-1FR

NO ACTION

NO ACTION

58,000

N/A

$0

30

$91,800

$91,800

SS20-2FR

INSTITUTIONAL
CONTROL

FENCING, DEED
RESTRICTION

58,000

N/A

$30,740

30

$99,900

$130,600

SS20-3FR

SOIL REMOVAL/
DISPOSAL/

INSTITUTIONAL CONTROL

EXCAVATION /DISPOSAL/
DEED RESTRICTION /

VEMUR

2,800

519

$121,552

1

$0

$121,600

INFLATION 4%

INTEREST 5%

a. Net Present Values of alternatives are based on 4% inflation and 5% interest rate.

* Cost estimated on 15% expanse of this volume.

KNM258/APP_C/Ss20flt${Cost Summ8ry)(C_3y9/18/96(1:09 PM)



Table C-3A

SS-20-1, Firing Range, No Action
Operation and Maintenance Costs
Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

Williams AFB
Project-409881
DDP-SS20RR$.XLS

COST COMPONENT

Five Year Activities:
Site Review
Contingency

Total
Net Present Worth (30 years)(a)

UNIT COST ($)

25% operating

UNIT QTY UNITS/ PERIOD

-._..

COST($)

15,000
3,750
18,750
91,800

TOTAL NET PRESENT WORTH (+50%, -30%) 91,800
a. Net Present Values for alternatives are based on 4% inflation, and 5% interest rate.

KN/4258WVPP_C/Ss20fii$(No Action) (C_3A)/9/16/98(1:38 PM)



Table C-3B

SS-20-2, Firing Range, Institutional Control
Initial Capital Costs

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

(Page 1 of 2)

Williams AFB
Project-409881
DDP - SS20FIR$.XLS

COST COMPONENT DESCRIPTION COST($)
DIRECT CAPITAL COSTS

1. Fence

2. Institutional Control

960 Linear Feet

Deed Restriction
VENIUR

TOTAL DIRECT COSTS (TDC)

19,440

1,500

20,940

INDIRECT CAPITAL COSTS
1 . Engineering and related tech support
2. License, Permit, and Legal Fees
3. Start-up (sampling costs are included)
4. Contingency

20% TDC
2% TDC

25% TDC

4,200
400
NA

5,200
TOTAL INSTALLED COST (+50%, -30%) 30,740

NA - not applicable

KN/4258/APP_C/Ss20firJ<lnsmutional Control)(C_3BV9/16«8{1:38 PM)



Table C-3B

SS-20-2, Firing Range, Institutional Control
Operation and Maintenance Costs
Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

(Page 2 of 2)

Williams AFB
Project-409881
DDP - SS20RR$.XLS

COST COMPONENT

Annual Activities:
Fence Maintenance
Contingency
Total
Net Present Worth (30 years)(a)

Five Year Activities:
Site Review
Contingency

Total
Net Present Worth (30 years)(a)

UNIT COST ($)

25% operating

25% operating

UNIT
UNITS/

QTY PERIOD
COST($)

260
65

325
8,100

15,000
3,750
18,750
91,800

TOTAL NET PRESENT WORTH (450%, -30%) 99,900
a. Net Present Values for alternatives are based on 4% inflation, and 5% interest rate.

KN/4258/APP_C/Ss20firS(lns«utional Controg(C_3B)«/16/98(1:38 PM)



Table C-3C

SS-20-3, Firing Range, Excavate/Disposal/Jnstitutiona! Control
Initial Capital Costs

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

Williams AFB
Project-409881
DDP - SS20FIR$.XLS

COST COMPONENT DESCRIPTION COST ($)
DIRECT CAPITAL COSTS

1. Excavate, Haul, Landfill

2. Institutional Control

51 9 yd3, 674 tons
(assumed volume: 140' x 20' x 5')

VEMUR
Deed Restriction

TOTAL DIRECT COSTS (TDC)

88,552

1,500

90,052

INDIRECT CAPITAL COSTS
1. Management, Plans, & Sampling
2. Start-up (sampling costs are included)
3. Contingency

20 % TDC

15% TDC

18,000
NA

13,500
TOTAL INSTALLED COST (+50%, -30%) 121,552

NA - not applicable

KN/4258/APP_C/Ss20fir$(Excavat8-Dispose)(C_3C)/9/16/98(1:37 PM)



Table C-4

Cost Summary for SS-24, Remediation Alternatives
Operable Unit 4, Feasibility Study

Williams Air Force Base

Williams AFB
Project-409881
DDP - SS24$.XLS

OPTION

RESPONSE ACTION

COST COMPONENT

AREA AFFECTED (FT2)

VOLUME AFFECTED (YARD3)

INSTALLED CAPITAL COST (A)

REMEDIATION TIME (YEARS)

O&M NET PRESENT VALUE COST (B) (a)

TOTAL NET PRESENT VALUE (A+B)

SS24-1

NO ACTION

NO ACTION

N/A

N/A

$0

30

$91,800

$91,800

SS24-2
INSTITUTIONAL

CONTROL
DEED

RESTRICTION/VEMUR

N/A

N/A

$2,200

30

$0

$2,200

INFLATION 4%

INTEREST 5%

a. Net Present Values of alternatives are based on 4% inflation and 5% interest rate.

KN/4258/APP_C/Ss24$r(Cout Sumimiy)(C_4)/9/16/98(1:



Table C-4A

SS-24-1, No Action
Operation and Maintenance Costs
Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

Williams AFB
Project-409881
DDP-SS24S.XLS

COST COMPONENT

Five Year Activities:
Site Review
Contingency
Total
Net Present Worth (30 years)(a)

UNIT COST ($)

25% operating

UNIT QTY UNITS/ PERIOD

._..

COST($)

15.000
3,750
18,750
91,800

TOTAL NET PRESENT WORTH (+50%, -30%) 91,800
a. Net Present Values for alternatives are based on 4% inflation, and 5% interest rate.

KN/42S8/APP_C/Ss24$r<No Actfon)(C_4A/9M6S8(1:36 PM)



Table C-4B

SS-24-2, Institutional Control
Initial Capital Costs

Operable Unit 4, Feasibility Study
Williams Air Force Base, Arizona

Williams AFB
Project-409881
DDP-SS24$.XLS

COST COMPONENT DESCRIPTION COST($)
DIRECT CAPITAL COSTS

1. Institutional Control VEMUR
Deed Restriction

TOTAL DIRECT COSTS (TDC)

1,500

1,500
INDIRECT CAPITAL COSTS

1 . Engineering and related tech support
2. License, Permit, and Legal Fees
3. Start-up (sampling costs are included)
4. Contingency

20 % TDC
2 % TDC

25 % TDC

300
0
NA

400
TOTAL INSTALLED COST (+50%, -30%) 2,200

NA - not applicable

KN/4258/APP_C/Ss24$r(lnstitutionaI Control}(C-4B)/9AI 6/98(135 PM)
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Table D-1

Location-Specific Applicable or Relevant and Appropriate Requirements
Former Skeet Range (SS-19)

Operable Unit 4
Williams Air Force Base, Arizona

Location

Within area where action
may cause irreparable
harm, loss, or destruction
of significant artifacts

Within area where action
may cause irreparable
harm, loss, or destruction
of significant artifacts

Within area where action
may uncover Native
American human remains,
funerary objects, sacred
objects, and objects of
cultural patrimony

Requlrement(s)

Action to recover and preserve
artifacts

Action to recover and preserve
artifacts

Action to preserve in place or
provide respectful and
dignified disposition of human
remains, funerary objects,
sacred objects, and objects of
cultural patrimony

Prerequislte(s)

Alteration of terrain that
threatens significant scientific,
prehistoric, historic, or
archaeological data

Alteration of terrain that
threatens significant scientific,
prehistoric, historic, or
archaeological data

Alteration of terrain that uncovers
Native American human remains,
funerary objects, sacred objects,
and objects of cultural patrimony

Citation

National Historical
Preservation Act (16 USC
Section 490); 36 CFR Part
800

Archeological Resources
Protection Act (16 USC
Section 470)

Native American Graves
Protection and Repatriation
Act (25 USC Part 3001);
43 CFR Part 10

Comments

Actions are
addressed in
Programmatic
Agreement

Actions are
addressed in
Programmatic
Agreement

Actions are
addressed in Plan of
Action

A*

SS19-3
SS19-4
SS19-5

SS19-3
SS19-4
SS19-5

SS19-3
SS19-4
SS19-5

RAR"

SS19-1
SS19-3
SS19-4
SS19-5

SS19-1
SS19-3
SS19-4
SS19-5

SS19-1
SS19-3
SS19-4
SS19-5

"Criteria is applicable for alternatives listed.
"Criteria is relevant and appropriate for alternatives listed

KN/4258/app-d/lbl-d-1.wpd/9-18-98{14:5 pm)
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Table D-2

Action-Specific Applicable or Relevant and Appropriate Requirements
Former Skeet Range (SS-19), Operable Unit 4

Williams Air Force Base, Arizona
(Page 1 of 4)

Action

Air Emissions Control
During Remediation

Disposal of Lead
Characteristic Waste

Disposal of RCRA
Contaminated Debris

Requirement(s)

Control of air emissions of volatile organics,
particulates, and gaseous contaminants.

Lead must be treated or stabilized to below
the standard of 5.0 mg/L TCLP for non-
wastewater.

RCRA contaminated debris must be treated
using applicable technologies in the
referenced section (i.e extraction, destruction,
or immobilization). If extraction or destruction
is used, and the debris is not subsequently
characteristic, then it is not a hazardous
waste. Otherwise, after treatment, it must be
disposed In a Subtitle C landfill.

Prerequlsite(s)

Emission of VOCs,
particulates, and
gaseous air
contaminants

Disposal of lead
characteristic waste.

,
i

Disposal of lead
characteristic RCRA
waste

Citation

Marlcopa
County Air
Quality
Standards
(Rules 200, 210,
220, 320) as
dictated by the
Clean Air Act

Arizona
Administrative
Code (AAC)
R1 8-2-201, R1 8-
2-206, R18-2-
210, & R18-2-
218

AAC R1 8-8-268
(40 CFR 268.40)
(40 CFR 268.44)

AAC R1 8-8-268
(40 CFR 268.45)

Comments

TCLP is used to determined whether
waste is hazardous. The extraction
procedure toxicity test is used to
evaluate whether LDR applies. If
TCLP results are close, then the
extraction procedure toxicity test
should be used to check.

If waste falls to meet TCLP criteria of
5.0 mg/L, waste Is characterized as
RCRA hazardous waste.

A'

SS19-5

SS19-3
SS19-4

BAR"

SS19-3
SS19-4

SS19-5
SS19-3
SS19-4

KN/4258/app-d/tol-d-2.wpd/9-ie-98(14:7 pm)



Table D-2

Action-Specific Applicable or Relevant and Appropriate Requirements
Former Skeet Range (SS-19), Operable Unit 4

Williams Air Force Base, Arizona

(Page 2 of 4)

Action

Container Storage
(On Site)

Requlrement(s)

Containers of hazardous waste must be:

• Maintained in good condition

• Compatible with hazardous waste to be
stored

• Closed during storage (except to add or
remove waste).

Inspect container storage areas weekly for
deterioration.

Place containers which contain free liquid on
sloped, crack-free base, and protect from
contact with accumulated liquid. Provide
containment system with a capacity of 10
percent of the volume of containers of free
liquids or the volume of the largest container,
whichever is greater.

Remove spilled or leaked waste in a timely
manner to prevent overflow of the containment
system.

Keep containers of ignitable or reactive waste
at least 50 feet from the facility's property line.

Keep incompatible materials separate.
Separate incompatible materials stored near
each other by a dike or other barrier.

Prerequislte(s)

RCRA hazardous
waste (listed or
characteristic) held
for a temporary
period before
treatment, disposal,
or storage
elsewhere (40CFR
264.10) in a
container (i.e., any
portable device in
which a material is
stored, transported,
disposed of, or
handled).

i

Citation

AAC R1 8-8-264
(40 CFR
264.171)

(40 CFR
264.172)

(40 CFR
264.173)

(40 CFR
264.174)

(40 CFR
264.175)

Comments

If waste fails to meet TCLP criteria of
5.0 mg/L, waste Is characterized as
RCRA hazardous waste.

These requirements are applicable
for any contaminated soil,
groundwater, or treatment system
waste that might be containerized
and stored on site prior to treatment
or final disposal. Soil containing a
listed waste must be managed as if it
were a hazardous waste so long as it
contains a constituent of the listed
waste.

A' RABb

SS19-3
SS19-4
SS19-5

KN/4258/app-dm>)Kl-2.wpd/9-16-98(14:7 pm)
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Table D-2

Action-Specific Applicable or Relevant and Appropriate Requirements
Former Skeet Range (SS-19), Operable Unit 4

Williams Air Force Base, Arizona

(Page 3 of 4)

Action

Container Storage
(On Site) (continued)

Requirements for
Recycling

Characterization of
Waste

Generation of RCRA
hazardous waste

Requlrement(s)

At closure, remove all hazardous waste and
residues from the containment system, and
decontaminate or remove all containers and
liners.

Storage of banned wastes must be in
accordance with 40 CFR 268. When such
storage occurs beyond 1 year, the
owner/operator bears the burden of proving
that such storage is solely for the purpose of
accumulating sufficient quantities to allow for
proper recovery, treatment, and disposal.

Hazardous wastes that are recycled are
subject to the requirements for generators,
transporters, and storage facilities.

Generator must characterize waste for lead
and other parameters that the off-site TSDF
requires for proper treatment, storage,
disposal, and compliance with LDR. If waste
fails to meet TCLP criteria of 5.0 mg/L, waste
is characterized as RCRA hazardous waste.

Full requirements must be met for off-site
disposal.

Prerequlsite(s)

Generation of
recyclable material

Generation of RCRA
hazardous waste.

i

Generation of
RCRA hazardous
waste

Citation

AACR1 8-8-261
(40 CFR Part
261.6)

AAC R1 8-8-261
(40 CFR Part
261)

AAC R1 8-8-262
(40 CFR 262)

Comments

Applicable generator, transportation,
and storage requirements are
defined in this table.

Waste must be characterized for off-
site disposal, and to meet the
requirement of the off-site disposal
facility for LDR.

If waste fails to meet TCLP criteria of
5.0 mg/L, waste is characterized as
RCRA hazardous waste.

This includes packaging, labeling,
manifesting, etc. On-slte storage
requirements are addressed
separately.

A'

SS19-5

SS19-3
SS19-4

BAR"

SS19-3
SS19-4

KN/4258/app-d/tbl-d-2.wpd/9-16-98{14:7 pm)



Table D-2

Action-Specific Applicable or Relevant and Appropriate Requirements
Former Skeet Range (SS-19), Operable Unit 4

Williams Air Force Base, Arizona

(Page 4 of4)

Action

Transportation of
RCRA hazardous
waste

Disposal of RCRA
Waste

Utilization of an
engineering control

Recordation of a
VEMUR

Human Habitation

Requirement(s)

RCRA hazardous waste shipped off site for
recycle or to a TSDF must meet full RCRA
requirements.

The waste will have to be characterized to
provide information suitable for certification
that land disposal criteria are met in full.

The utilization of an engineering control to
reduce or eliminate exposure to a contaminant
is acceptable only under a nonresidential
scenario, and requires the recordation of a
VEMUR

Under a nonresidentia! scenario, if a
remediation results in contamination being left
on site above a residential HBGL, but equal to
or below a nonresidential HBGL, the
recordation of a VEMUR is required.

By using engineering and institutional controls
that residents are not reasonably expected to
be in frequent, repeated contact with soil,
human habitation is permitted in a non-
residential use area.

Prerequlsite(s)

Shipment of
hazardous waste

Off-site disposal of
RCRA waste

Engineering control
to reduce or
eliminate exposure
to a contaminant

Contamination
remaining on site
above residential
HBGLs, but equal to
or below
nonresidential
HBGLs.

Engineering and
institutional controls
to reduce or
eliminate frequent,
repeated contact
with soil by
residents.

Citation

AAC R1 8-8-263
(40CFR263)

AAC R1 8-8-268
(40 CFR 268)

Arizona Revised
Statutes (ARS)
49-1 52 and AAC
R1 8-7-207

ARS 49-1 52 and
AAC R1 8-7-207

ARS 49-1 51 and
49-152,
AAC R18-7201-
209

Comments

If waste fails to meet TCLP criteria of
5.0 mg/L, waste is characterized as
RCRA hazardous waste.

If waste fails to meet TCLP criteria of
5.0 mg/L, waste is characterized as
RCRA hazardous waste.
Full requirements relative to off-site
disposal must be met.

By maintaining engineering and
institutional controls in accordance
with the operations and maintenance
manual referenced herein, it is
reasonably expected that residents
will be prevented from frequent,
repeated contact with soil.

A'

SS19-3
SS19-4
SS19-5

SS19-3
SS19-4
SS19-5

SS19-3
SS19-4
SS19-5

RAR"

SS19-3
SS19-4

SS19-3
SS19-4

SS19-3
SS19-4
SS19-5

SS19-3
SS19-4
SS19-5

SS19-3
SS19-4
SS19-5

* Criteria is applicable for alternatives listed.b Criteria is relevant and appropriate for alternatives listed.
LDR = Land disposal regulations.
HBGL = Health-based guidance level.

KN/4258/app-dftbM-2.wpd/2-11-00(16:24 pm)



Table D-3

Chemical-Specific Applicable or Relevant and Appropriate Requirements
Former Skeet Range (SS-19), Operable Unit 4

Williams Air Force Base, Arizona

Contaminant

Lead In soil

Lead in soil

Action Level

Applicable (mg/kg)

400

Relevant and Appropriate
(mg/kg)

400

Criteria To Be
Considered (mg/kg)

400

Citation

AZ HBGL

ERA Region
IXPRG

'Criteria is applicable for alternatives listed.
"Criteria is relevant and appropriate for alternatives listed.
PRG = Preliminary remediation goal.
HBGL a Health-based guidance level.

W425Sfopi)-dAbl-d-3.w|Kl/9-16-98(14:ll pm)
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Table D-4

Location-Specific Applicable or Relevant and Appropriate Requirements
Firing Range (SS-20)

Operable Unit 4
Williams Air Force Base, Arizona

Location

Within area where action
may cause irreparable
harm, loss, or destruction
of significant artifacts

Within area where action
may cause irreparable
harm, loss, or destruction
of significant artifacts

Within area where action
may uncover Native
American human remains,
funerary objects, sacred
objects, and objects of
cultural patrimony

Requlrement(s)

Action to recover and preserve
artifacts

Action to recover and preserve
artifacts

Action to preserve in place or
provide respectful and
dignified disposition of human
remains, funerary objects,
sacred objects, and objects of
cultural patrimony

Prerequlsite(s) .

Alteration of terrain that
threatens significant scientific,
prehistoric, historic, or
archaeological data

Alteration of terrain that
threatens significant scientific,
prehistoric, historic, or
archaeological data

Alteration of terrain that uncovers
Native American human remains,
funerary objects, sacred objects,
and objects of cultural patrimony

Citation

National Historical
Preservation Act (16 USC
Section 490); 36 CFR Part
800

Archeological Resources
Protection Act (16 USC
Section 470)

Native American Graves
Protection and Repatriation
Act (25 USC Part 3001); 43
CFR Part 10

Comments

Actions are
addressed in
Programmatic
Agreement

Actions are
addressed in
Programmatic
Agreement

Actions are
addressed in Plan of
Action

A1

SS20-3FR

SS20-3FR

SS20-3FR

RAR"

SS20-1FR

SS20-1FR

SS20-1FR

'Criteria is applicable for alternatives listed.
"Criteria is relevant and appropriate for alternatives listed

KNM2S8/app-dftbkl-4.Wjxtf9-16-98(14:6 pmJ/tXVNE



Table D-5

Action-Specific Applicable or Relevant and Appropriate Requirements
Firing Range (SS-20), Operable Unit 4

Williams Air Force Base, Arizona

(Page 1 of 4)

Action

Air Emissions
Control During
Remediation

Disposal of Lead
Characteristic
Waste

Disposal of RCRA
Contaminated
Debris

Requirement(s)

Control of air emissions of volatile organics,
participates, and gaseous contaminants.

Lead must be treated or stablized to below the
standard of 5.0 mg/L TCLP for non-wastewater.

RCRA contaminated debris must be treated
using applicable technologies in the referenced
section (i.e extraction, destruction, or
immobilization). If extraction or destruction is
used, and the debris is not subsequently
characteristic, then it is not a hazardous waste.
Otherwise, after treatment, it must be disposed
in a Subtitle C landfill.

Prerequlsite(s)

Emission of VOCs,
particulates, and
gaseous air
contaminants

Disposal of lead
characteristic waste

Disposal of lead
characteristic RCRA
waste

Citation

Maricopa County
Air Quality
Standards (Rules
200, 210, 220,
320) as dictated
by the Clean Air
Act

Arizona
Administrative
Code (AAC) R1 8-
2-201 ,R1 8-2-
206, R1 8-2-210,
& R1 8-2-21 8

AAC R1 8-8-268
(40 CFR 268.40)
(40 CFR 268.44)

AAC R1 8-8-268
(40 CFR 268.45)

Comments

TCLP is used to determined
whether waste is hazardous.
Extraction procedure toxicity test
is used to evaluate whether LDR
applies. If TCLP results are
close, then extraction procedure
toxicity should be used to check.

If waste fails to meet TCLP
criteria of 5.0 mg/L, waste is
characterized as RCRA
hazardous waste.

A"

SS20-
3FR

SS20-
3FR

SS20-
3FR

RAR"

m

KN/4258/app-dAb!-d-5.wpd/9-16-98<14:13 pm)



Table D-5

Action-Specific Applicable or Relevant and Appropriate Requirements
Firing Range (SS-20)

Operable Unit 4, Williams Air Force Base

(Page 2 of 4)

Action

Container Storage
(On Site)

Requirement(s)

Containers of hazardous waste must be:

• Maintained in good condition

• Compatible with hazardous waste to be stored

• Closed during storage (except to add or
remove waste).

Inspect container storage areas weekly for
deterioration.

Place containers which contain free liquid on
sloped, crack-free base, and protect from
contact with accumulated liquid. Provide
containment system with a capacity of 10
percent of the volume of containers of free
liquids or the volume of the largest container,
whichever is greater.

Remove spilled or leaked waste in a timely
manner to prevent overflow of the containment
system.

Keep containers of ignitable or reactive waste at
least 50 feet from the facility's property line.

Prerequisite(s)

RCRA hazardous
waste (listed or
characteristic) held
for a temporary
period before
treatment, disposal,
or storage
elsewhere (40CFR
264.10) in a
container (i.e., any
portable device in
which a material is
stored, transported,
disposed of, or
handled)

i

Citation

AAC R1 8-8-264
(40 CFR 264.171)

(40 CFR 264.172)

(40 CFR 264.1 73)

(40 CFR 264.174)

(40 CFR 264.1 75)

Comments

If waste falls to meet TCLP
criteria of 5.0 mg/L, waste is
characterized as RCRA
hazardous waste.

These requirements are
applicable for any contaminated
soil, groundwater, or treatment
system waste that might be
containerized and stored on site
prior to treatment or final
disposal. Soil containing a listed
waste must be managed as if it
were a hazardous waste so long
as it contains a constituent of the
listed waste.

A1

SS20-
3FR

RAH*

KN/4258/«pp-tIftbI-d-5.wi>dW-l6-98(l4:13pm)



Table D-5

Action-Specific Applicable or Relevant and Appropriate Requirements
Firing Range (SS-20)

Operable Unit 4, Williams Air Force Base

(Page 3 of 4)

Action

Container Storage
(On Site)
(Continued)

Characterization of
Waste

Generation of
RCRA hazardous
waste

Requlrement(s)

Keep incompatible materials separate. Separate
incompatible materials stored near each other by
a dike or other barrier.

At closure, remove all hazardous waste and
residues from the containment system, and
decontaminate or remove all containers and
liners.

Storage of banned wastes must be In
accordance with 40 CFR 268. When such
storage occurs beyond 1 year, the
owner/operator bears the burden of proving that
such storage is solely for the purpose of
accumulating sufficient quantities to allow for
proper recovery, treatment, and disposal.

Generator must characterize waste for lead and
other parameters thai the off-site TSDF requires
for proper treatment, storage, disposal, and
compliance with LDR.If waste fails to meet TCLP
criteria of 5.0 mg/L, waste Is characterized as
RCRA hazardous waste.

Full requirements must be met for off-site
disposal.

Prerequlsite(s)

Generation of RCRA
hazardous waste

—— j ———————
Generation of
RCRA hazardous
waste

Citation

AAC R1 8-8-261
(40 CFR Part
261)

AAC R1 8-8-262
(40 CFR 262)

__________

Comments

Waste must be characterized for
off-site disposal, and to meet the
requirement of the off-site
disposal faciity for LDR.

If waste falls to meet TCLP
criteria of 5.0 mg/L, waste is
characterized as RCRA
hazardous waste.

This Includes packaging, labeling,
manifesting, etc. On-site storage
requirements are addressed
separately.

A"

SS20-
3FR

SS20-
3FR

RAR"

KN/4258/»pp-dAbl-d-5.wp<W-l6-98(l4:t3 pm)



Table D-5

Action-Specific Applicable or Relevant and Appropriate Requirements
Firing Range (SS-20)

Operable Unit 4, Williams Air Force Base

(Page 4 of 4)

Action

Transportation of
RCRA hazardous
waste

Transportation of
RCRA hazardous
waste

Disposal of RCRA
Waste

Recordation of a
VEMUR

Requlrement(s)

RCRA hazardous waste shipped off site for
recycle or to a TSDF must meet full RCRA
requirements.

RCRA hazardous waste shipped off site must
meet full DOT requirements.

The waste will have to be characterized to
provide information suitable for certification that
land disposal criteria are met in full.

Under a nonresidential scenario, if a remediation
results in contamination being left on site above
a residential HBGL, but equal to or below a
nonresidential HBGL, the recordation of a
VEMUR is required.

Prerequlslte(s)

Shipment of
hazardous waste

Transporters of
hazardous waste

Off-site disposal of
RCRA waste

Contamination
remaining on site
above residential
HBGLs, but equal to
or below
nonresidential
HBGLs

Citation

AACR1 8-8-263
(40 CFR 263)

49 CFR Parts 171
through 179

AAC R1 8-8-268
(40 CFR 268)

ARS49-152and
AAC R1 8-7-207

Comments

If waste fails to meet TCLP
criteria of 5.0 mg/L, waste is
characterized as RCRA
hazardous waste.

If waste fails to meet TCLP
criteria of 5.0 mg/L, waste is
characterized as RCRA
hazardous waste.
Transporters must also meet
requirements of 40 CFB'Parts
263.1 land 263.31.

Full requirements relative to off-
site disposal must be met.

A1

SS20-
3FR

SS20-
3FR

SS20-
3FR

SS20-
3FR

BAR"

SS20-1FR'

* Criteria is applicable for alternatives listed.
b Criteria is relevant and appropriate for alternatives listed.
LDR = Land disposal regulations.
HBGL = Health-based guidance levels.

KN/4258/»pp-dflb!-d-5.wpd/9-16-98(I4:!3 pm)



Table D-6

Action-Specific Applicable or Relevant and Appropriate Requirements
Electroplating/Chemical Cleaning Shop (SS-16), Operable Unit 4

Williams Air Force Base, Arizona

Action

Recordation of a VEMUR

Requlrement(s)

Under a nonresidential
scenario, if a remediation
results in contamination being
left on site above a residential
HBGL, but equal to or below a
nonresidential HBGL, the
recordation of a VEMUR Is
required.

Prerequisite^)

Contamination remaining on site
above residential HBGLs, but
equal to or below nonresidential
HBGLs.

Citation

ARS49-152andAAC
R1 8-7-207

Comments A*

SS16-2

PAR"

SS16-1

"Criteria is applicable for alternatives listed.
"Criteria is relevant and appropriate for alternatives listed.
HBGL = Health-based guidance levels.

KN/4258/»pp-drtW-d-6.wp*9.16-98(14:9 pm)



Table D-7

Action-Specific Applicable or Relevant and Appropriate Requirements
Building 1010 (SS-24), Operable Unit 4

Williams Air Force Base, Arizona

Action

Recordatlon of a VEMUR

Requlrement(s)

Under a nonresidential
scenario, If a remediation
results in contamination being
left on site above a residential
HBQL, but equal to or below a
nonresidential HBGL, the
recordation of a VEMUR is
required.

Prerequlsite(s)

Contamination remaining on site
above residential HBGLs, but
equal to or below nonresidential
HBGLs,

Citation

ARS49-152andAAC
R1 8-7-207

Comments A1

SS24-2

RARb

SS24-1

'Criteria is applicable for alternatives listed.
"Criteria is relevant and appropriate for alternatives listed.
HBGL = Health-based guidance level.

KN/4258/»pp-dAb!-5-7Avpd/9-16-98{14:9 pm)



FINAL

INSTALLATION RESTORATION PROGRAM

WILLIAMS AIR FORCE BASE, ARIZONA
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Final

Williams Air Force Base, Arizona

South Desert Village Protective Cap
Operation and Maintenance Manual
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1.0 Introduction

1.1 Purpose
The purpose of the South Desert Village protective cap operation and maintenance (O&M)
manual is to accomplish the following at a soil remediation site on the former Williams Air
Force Base, Arizona:

• Provide a historical summary of the events that led to the remedial action (RA) at
the South Desert Village.

• Inform South Desert Village residents and workers about the health risks of the lead
contamination that remains beneath the protective cap.

• Define the extent and nature of the protective cap.

• List the specific responsibilities for the maintenance of the cap and for inspections
to verify the continuing integrity of the cap.

• List the responsibilities of the landowner, the residents and the workers, and the
actions to be taken by them to ensure the integrity of the cap.

1.2 Overview
The O&M manual applies to an area affecting 86 houses within the South Desert Village where
lead in soil remains beneath a protective cap in amounts that could pose an unacceptable long-
term human health risk ("affected area" shown in Figure 1-1). The cap is an engineered control
measure imposed on the area as part of a remedy intended to prevent frequent and repeated
contact by residents with the underlying lead-contaminated soil. The manual documents the
nature and extent of the affected area and describes how houses within the affected area can be
identified.

Houses and open areas located within the affected area will be permanently marked by metal
signs, which will serve to inform residents and workers of the presence and location of the
protective cap and of the actions needed to preserve it. Each tenant of a house located within or
near the affected area will be informed by the property owner during the leasing process of:
(1) the existence of lead contamination in the underlying soil; (2) the potential health risk of
frequent and repeated contact with the contaminated soil; (3) the existence of the protective cap
and a summary of its parameters; and (4) the actions that must be taken to ensure the integrity of
the cap. Upon becoming owner, Arizona State University (ASU), will be obligated to obtain an
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acknowledgment signed by the tenants of the acceptance of obligation to not disturb the
protective cap.

Any scheduled or emergency work that would affect the integrity of the protective cap must
follow the notification and work procedures specified in this manual. Examples of such work
include landscaping modifications or additions, utility line improvements or repairs, and
additions or changes to roadways or paved parking surfaces.

1.3 Lead in Soil
Lead is a naturally occurring soft bluish-gray metal that occurs in small amounts in rocks and
soil. It has no special taste or smell. Most of the lead that occurs in the environment comes from
human activities like mining, manufacturing, and the burning of fossil fuels.

The occurrence of lead as small pellets in the soil of the South Desert Village is a result of the
use of the area as a trap and skeet range by the U.S. Air Force (USAF) before the houses were
constructed. Metallic lead in soil can slowly become oxidized into lead compounds such as lead
carbonate, which can be crumbled easily, and can become mixed with the surrounding soil.
Eventually, all lead in the pellets will become part of the soil at the South Desert Village.

1.3,1 Human Health and Lead
Lead can affect almost every organ and system in the human body. The most sensitive is the
central nervous system, particularly in children, but lead also damages the kidneys and the
immune system. Exposure to lead is more dangerous for young and unborn children than for
adults; unborn children can become exposed through their mothers. Harmful effects include
premature births, smaller babies, decreased mental ability in the infant, learning difficulties, and
reduced growth in young children. In adults, lead above certain thresholds may decrease reaction
time, cause weakness in fingers, wrists, and ankles, cause anemia, cause abortion, and damage
the male reproductive system. All these effects are related to high-level exposures to lead. There
is no certain connection between these effects and exposure to low levels of lead.

The most common ways that exposure to high levels of lead can occur are ingestion (eating) or
inhalation (breathing). These are called exposure pathways. The health effects are the same
whether the lead is eaten or inhaled as dust. Lead in soil clings to fingers, toys, and other objects
that children normally put in their mouths. Adults can also ingest soil through failure to wash
hands before eating, etc.

KN/4258/APP-A/May_O&M.WPD/5-19-99(ll:14) 1-2



1.3.2 Lead Ingestion Potential at South Desert Village
The purpose of the protective cap in the affected area at the South Desert Village is to break the
exposure pathways for ingestion or inhalation of lead-contaminated soil. This is accomplished
by: (1) the removal of the top 6 inches of contaminated soil, and (2) shielding the inhabitants
from the underlying lead-contaminated soil by a protective cap composed of existing roads,
sidewalks, etc., and 6 inches of clean soil in open areas. As long as the protective cap remains in
place, no exposure pathway exists, and thus no risk to human health from lead exposure exists.

Contact with lead-contaminated soil must be frequent and repeated to become a health risk. A
temporary breach of the cap from an unplanned situation, such as a tree falling and exposing its
root ball, will not present a health-threatening situation, but should be reported promptly for
repair.
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2.0 History

WAFB was commissioned in 1941 and used as a flight training school until the base was closed
in 1993. Following Base closure, property transfer to interested parties such as Williams
Gateway Airport Authority and ASU was initiated. ASU intended to use the property for a
proposed east campus. Before transfer, however, property parcels where contamination was
suspected were evaluated under the provisions of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), implemented by the US AF Installation Restoration
Program (IRP). The housing unit known as the South Desert Village was investigated under the
IRP, as described in the following text.

2.1 Former Trap and Skeet Range
A six-field combination trap and skeet range, located south of the intersection of 11th Street and
Coolidge Street, is a prominent feature in an aerial photograph dated February 18, 1949
(Figure 2-1). The Base housing development now known as the South Desert Village was
constructed in 1950 at the location of the former trap and skeet range, as seen in the aerial
photograph dated January 11, 1954 (Figure 2-2). Because of the concern that elevated levels of
lead may have been present in the soil beneath the South Desert Village, it was investigated as
part of WAFB closure activities.

2.2 Installation Restoration Program Site SS-19
Initial investigation of the former trap and skeet range was performed in 1993 during a Basewide
evaluation/assessment implemented by the USAF IRP. Analytical results from one of five soil
samples indicated elevated lead values (737 milligrams per kilogram [mg/kg]) in the top soil (IT
Corporation [IT], 1997a). The area was designated for further investigation as an IRP site under
Operable Unit (OU)-4 and assigned the IRP site designation SS-19.

2.3 OU-4 Remedial Investigation
Site SS-19 was further investigated in 1995, as part of the OU-4 remedial investigation (RI). A
planned series of 21 shallow soil samples and chemical analyses for lead in soil was changed
after the discovery of widespread visible evidence of the former trap and skeet range in the form
of lead pellets and broken skeet targets (clay pigeons), brought to the surface by burrowing
rodents. The extent of sitewide lead contamination was estimated by a walkover and search for
visible lead pellets; that area was then sampled at four different depths on a 50-foot grid and
characterized by pellet counts per hand-auger sample. Each sample represented 6 inches of soil
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thickness beginning at the surface (6 inches, 12 inches, and 18 inches), and contained
approximately 700 cubic centimeters of soil. The pellet counts were used to develop a lead pellet
contour map of each 6-inch interval. Lead contamination was found to be most abundant in the
top 12 inches of soil, but was locally abundant to depths of 4 feet (IT, 1997a). Figure 2-3
represents the pellet counts in the top 6 inches of the sampled area.

2.4 Evaluation

2.4.1 Proposed Land Use Issues
The South Desert Village consists of 390 housing units, which ASU intends to use as campus
housing. The discovery of excess lead in the soil of the South Desert Village precluded the
transfer of approximately 125 houses pending the investigation of the extent of contamination. A
series of discussions between the USAF, the U.S. Environmental Protection Agency (EPA), the
Arizona Department of Environmental Quality (ADEQ), Arizona Department of Water
Resources (ADWR), and ASU followed the characterization of the extent of lead-shot
contamination within the South Desert Village. It was clear that metallic lead, in the form of
pellets, existed and was available for gradual dissolution into the soil.

The primary concern to all parties was the protection of future South Desert Village inhabitants
(particularly children) from exposure to hazardous levels of lead in soil. For the USAF to assign
the property to the U.S. Department of Education for conveyance to ASU and for EPA and
ADEQ to allow habitation of the affected units of the South Desert Village, there first had to be a
remedy in place to protect the inhabitants from frequent and repeated contact with lead in the
soil.

2.4.2 Consensus Statement 97-02
The applicable law for remediation of the contaminated soil in the affected area of the South
Desert Village is in Arizona Revised Statutes (ARS) Sections 49-151 and 49-152 and Arizona
Administrative Code (AAC) Sections R18-7-201 through R18-7-209 (collectively, the "Arizona
Soil Remediation Standards Rule"). Under the Arizona Soil Remediation Standards Rule, the
remediation requirement for lead in soil of land that will have a "residential use" is cleanup to
less than 400 mg of lead per kg of soil. To remediate the affected area of the South Desert
Village to this level would have required removal of all soil having a lead level of 400 mg/kg and
greater. This presented a serious practical problem because the soil beneath the roadways,
sidewalks, house foundations and slabs, paved parking areas, and concrete patio areas in the
affected area of the South Desert Village contained lead levels greater than 400 mg/kg. To
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remove this underlying soil would have required demolition of the houses, roads, sidewalks,
parking areas and patio areas in the affected area. Because it was the plan of ASU to use the
houses in the affected area for student housing and to use the other improvements in the affected
area, the USAF, ADEQ, ADWR, and EPA decided to look for an alternative remedy.

After an extended discussion among the USAF, ADEQ, ADWR, and EPA, an alternative remedy
was found, as described in the next paragraph. The legal basis for the alternative remedy is the
following legal analysis of the Arizona Soil Remediation Standards Rule by ADEQ. Under ARS
Sections 49-151 and 49-152, property may be used for a "residential use" only if it is remediated
to a residential standard. Property that will be used for a "nonresidential use" does not have to be
remediated to a residential standard. ARS Section 49-151.3 defines "residential use" as any use
in which natural persons are reasonably expected to be in frequent and repeated contact with the
soil. ARS Section 49-151.1 defines "nonresidential use" as "those uses of property other than
residential uses." From these provisions and from AAC R18-7-206(A) and R18-7-206(D),
ADEQ concluded that: (1) any use of remediated property in which natural persons are protected
from frequent and repeated contact with contaminated soil is a permitted nonresidential use; (2)
permitted nonresidential uses include human habitation when natural persons are protected from
frequent and repeated contact with contaminated soil; (3) the Arizona Soil Remediation
Standards Rule permits soil to be remediated to a site-specific remediation level (R18-7-206A);
(4) the Arizona Soil Remediation Standards Rule allows site-specific remediation levels to be
achieved through the use of institutional and engineering controls (R18-7-206D); (5) the
institutional and engineering controls included in the selected alternative remedy will prevent
frequent and repeated contact by natural persons with the lead-contaminated soil remaining in the
affected area of the South Desert Village, provided that such controls are maintained; and (6)
therefore, human habitation of the affected area of the South Desert Village is permissible so
long as natural persons are protected from frequent and repeated contact with the lead-
contaminated soil by the institutional and engineering controls included in the alternative remedy
described in the following text.

The alternative remedy was described initially in Consensus Statement 97-02 (see Attachment
A). To prevent frequent and repeated contact of natural persons with the contaminated soil, the
following conditions were specified in the Consensus Statement and are specified in the OU-4
Record of Decision (ROD):
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• Removal of the top 6 inches of soil in areas where characterization has shown the
lead levels in soil to exceed 400 mg/kg, except under roadways, sidewalks, house
foundations and slabs, paved parking areas, and concrete patio areas.

• Replacement of the removed soil with a 6-inch cap of clean soil to prevent frequent
and repeated contact with soil below the depth of 6 inches.

• Establishing that the protective cap includes existing roadways, sidewalks, house
foundations and slabs, paved parking areas, and concrete patio areas, in addition to
the clean soil cap.

• Monitoring and maintaining the protective cap in accordance with the approved
O&M manual.

• The recording of a Voluntary Environmental Mitigation Use Restriction (VEMUR)
on the property within the South Desert Village that contains lead in soil at levels
greater than 400 mg/kg. The VEMUR would specify the land use as
"nonresidential" within the defined area, but human habitation would be permitted
as long as frequent and repeated contact with contaminated soil was limited through
the use of a protective cap. The VEMUR provides that in order to augment the
physical remedy, the property will be subject to a deed restriction that prohibits the
inhabitation of children under seven years of age within the area of the South
Desert Village that contains lead in soil at levels greater than 400 mg/kg.

Six conditions must be satisfied to allow the transfer of the property from the US AF to the
Department of Education and the subsequent habitation of the houses in the affected area of the
South Desert Village. The sixth condition requires the establishment of a legally binding and
enforceable agreement between the future owner and/or operator of the property - here, ASU, its
successors, assigns, and grantees - and ADEQ, its successors and assigns, that defines the
responsibility of the future property owner for the protection, ongoing maintenance, and
enforcement of any and all conditions and restrictions regarding the protective cap was agreed to
by US AF, EPA, ADEQ, and ASU. These conditions and restrictions shall run with the land and
shall be recorded in the office of the Maricopa County Recorder. Notice of these conditions and
restrictions shall also be provided to the public in the Administrative Record for the Williams Air
Force Base National Priority Listing site.

2.5 OU-4 Feasibility Study
The OU-4 feasibility study (FS) (IT, 1997b) was completed as part of the CERCLA process to
evaluate cleanup remedies to be used at SS-19 to comply with the conditions of the Consensus
Statement. The FS documented possible alternatives to meet those cleanup conditions.
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A health risk assessment of lead shot and oxidation products in soil was attempted, but could not
be completed because of a lack of data on the effects of lead shot ingestion by humans. In lieu of
risk assessment, the ADEQ Amended Soil Remediation Rule, which allows the nonresidential
designation if a VEMUR is recorded, was relied upon (ADEQ, 1996). This rule cites an
allowable lead concentration in soil of 400 mg/kg for areas with residential use. The value of
400 mg/kg lead in soil is consistent with preliminary remediation goals established by the EPA.

Based on average pellet size and lead content reported in the OU-4 RI report (IT, 1997a), a 400-
mg/kg lead contour was plotted using the characterization data, and the area of the South Desert
Village inside this contour became the RA area. Figure 2-4 presents this lead content contour
within the South Desert Village.

2.6 OU-4 ROD
A ROD documents the RA for a site or OU. A ROD evaluates and selects preferred remedies for
an RA based on nine criteria, and serves three functions: (1) it certifies that the remedy selection
was carried out in accordance with CERCLA; (2) it describes the technical aspects of the remedy;
and (3) it provides the public with a source of information about the site and the remedy. As
part of the OU-4 ROD (IT, in progress), the remedy selected for SS-19 involved the removal of
the top 6 inches of soil across the area that was defined as containing lead levels exceeding 400
mg/kg (Figure 2-4), except for soil beneath roadways, sidewalks, house foundations and slabs,
paved parking areas, and concrete patio areas, the transport of excavated soil to an off-site
disposal facility, and the replacement of the removed soil with a 6-inch protective cap of clean
soil.

2.7 OU-4 RA
The OU-4 RA, selected as the remedy in the OU-4 ROD (IT, in progress), meets all criteria for
protection of human health and the environment. A contractor was selected by the US AF to
implement the remedy, and work plans were written and approved by the US AF and the
regulatory agencies. Between February and May 1998, the top 6 inches of soil defined in the
OU-4 RI report (IT, 1997a) and the OU-4 FS (IT, 1997b) as containing more than 400 mg/kg
lead (Figure 2-4) were excavated and transported off site. The excavations were backfilled with
clean soil to a consolidated depth of at least 6 inches. The USAF designated a contractor for
oversight of the implementation of the remedy.
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2.8 South Desert Village O&M Manual
This O&M manual was written during the RA to fulfill the requirement to establish maintenance
and monitoring actions to protect the cap and to repair it, as necessary.
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3.0 Property Ownership and Permitted Use

Of the original 125 housing units within the area of investigation for lead contamination in soil,
86 houses within the South Desert Village lie within the affected area. This O&M manual
represents a condition of the OU-4 ROD that was approved by all parties before the affected
property was eligible for transfer.

3.1 Permitted Use of the Affected Area
After establishment of the protective cap in accordance with the OU-4 ROD, and so long as the
protective cap is monitored and repaired in accordance with this O&M manual, human habitation
and work by humans in the affected area is permitted under applicable Federal and State of
Arizona environmental laws and regulations.

3.2 Property Transfer
The portion of the South Desert Village not affected by the soil removal action and protective cap
and the affected area will be transferred to the Department of Education for conveyance to ASU
upon satisfaction of the conditions of the OU-4 ROD and the existing lease of the unaffected
area.

3.3 Statement of Responsibility
Certain responsibilities exist, both before and after the transfer of ownership, as follows:

• Prior to ownership transfer of the affected area, responsibility for the site remains
with the USAF.

• Responsibility for lead contamination remaining in the soil beneath the protective
cap remains with the USAF after ownership transfer to ASU, except for the
responsibilities assigned to ASU in the last bullet point below relating to shipment
and disposal of lead-contaminated soil from beneath the protective cap removed by
ASU or its agents.

• In the event the final remedy is no longer protective of human health and the
environment or otherwise has failed to meet remediation objectives, the USAF shall
perform additional remediation and institute appropriate controls in accordance
with CERCLA Section 120(h). Five-year reviews will be conducted by the USAF,
the EPA, and ADEQ to verify the continued success of the final remedy. Any
additional remediation and institutional controls shall be consistent with the land
use (human habitation in single family dwellings) contemplated at the time the
property was transferred to ASU. The USAF will not have to perform additional
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remediation or install institutional controls necessary to permit land uses
inconsistent with the VEMUR and any deed restrictions contained in the quit-claim
deed recorded at the time the property was transferred to ASU.

Upon transfer of ownership, the responsibility for periodic inspection and
maintenance of the protective cap will lie with ASU. In the event that ASU or its
agents remove lead-contaminated soil from beneath the protective cap and some of
the removed soil remains after the excavation is refilled with the removed soil, (1)
ASU will be named as generator in the manifest for shipment for disposal and in
the disposal arrangements, and (2) ASU is responsible for the cost of testing and
disposal of the lead-contaminated soil from beneath the protective cap.
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4.0 South Desert Village Protective Cap

4.1 Purpose of the Protective Cap
The protective cap across the affected area within the South Desert Village has been placed to
comply with the requirements of the OU-4 ROD. The intent of the protective cap is to protect
human health by the prevention of frequent and repeated human contact with soil containing lead
at levels greater than 400 mg/kg, which could provide lead exposure from ingested soil or
inhaled soil dust.

The protective cap of 6 inches of clean soil, existing roadways, paved parking areas, driveways,
sidewalks, concrete patios, and building foundations and slabs will serve as a barrier to residents
and workers from underlying lead-contaminated soil. This O&M manual describes the methods,
requirements, and procedures necessary to maintain and inspect the protective cap. Successful
implementation of the O&M manual will minimize resident and worker exposure.

4.2 Definition and Parameters of the Affected Area
The area! extent of the affected area is shown in Figure 1-1. The soil cap replaced exposed
contaminated soil within the area defined as containing lead levels higher than 400 mg/kg.
Exposed contaminated soil was excavated and replaced with a protective cap of clean soil at least
6 inches thick. Roadways, sidewalks, paved parking areas, driveways, concrete patio areas, and
building foundations and slabs were disturbed as little as possible during the remediation. No
soil removal occurred beneath them. Figure 4-1 depicts the location of contaminated soil in the
vicinity of typical protective cap components.

The open areas and the 86 houses within the area of the protective cap will be designated by
metal signs that will inform the reader of the existence of the cap, and list a contact agency for
further information. Required text for the signage is displayed in Attachment B.
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5.0 Maintenance of the Protective Cap

The protective cap allows human habitation of houses within the affected area of the South
Desert Village. Maintenance of the cap is of primary importance to allow continued human
occupancy of the houses.

5.1 Responsibilities
Responsibilities for protection and maintenance of the cap exist at several levels. Anyone who
lives in, works in, or owns any affected area within the South Desert Village is responsible to
avoid taking actions that may damage the cap. Institutions and persons involved in the protection
and maintenance of the protective cap include the US AF as existing property owner, ASU as the
future property owner, as well as third-party service providers such as a utility
installer/maintainer, a landscape contractor, an asphalt and concrete repair or replacement
contractor, and a construction contractor. Specific responsibilities follow.

5.1.1 USAF
Until the affected area within the South Desert Village is transferred to ASU, the USAF will have
the responsibilities of the property owner for maintenance of the protective cap described in this
manual.

5.1.2 Property Owner
ASU will be the owner/landlord of the affected area within the South Desert Village.
Responsibilities as owner include the following:

• Maintaining the protective cap boundary and individual dwelling signage

• Acting as primary contact for any planned breach of the protective cap, such as
landscaping, utility installation, street or sidewalk cutting or repair, or construction

• Reviewing and approving work plans for activities that would involve a penetration
of the protective cap

• Including a map of the South Desert Village affected area in any utility blue stake
request

• Distributing to each job foreman a copy of the South Desert Village Excavation
Awareness booklet (see Attachment C), and retaining signed acknowledgement
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forms as proof that the job crew participated in and understood a briefing about the
booklet contents

• Scheduling semiannual protective cap inspections to monitor any deterioration of
the protective cap due to erosion, pre- and post-disturbance

• Repairing any deterioration of the protective soil cap due to erosion

• File maintenance of all inspection documentation and postconstruction drawings.

Responsibilities as landlord include the following:

• Informing each tenant about the existence and purpose of the protective cap

• Instructing each tenant to avoid activities which could breach the protective soil cap
or contribute to the erosion of the protective soil cap, such as digging, trenching,
and gardening

• Requesting prompt notification of accidental or intentional damage to the protective
cap

• Distributing to each tenant a copy of the South Desert Village Tenant Protective
Cap Awareness booklet (see Attachment C), and requiring signatures as proof that
the information in the booklet is understood.

5.1.3 Third-Party Service Providers
Excavation activities of certain third-party service providers in the affected area of the South
Desert Village may damage or breach the protective cap. Such service providers include utilities
(e.g., electric, natural gas, water, telephone/communications, and cable television), landscape
contractors, asphalt and concrete repair or replacement contractors, and construction contractors.
Responsibilities of service providers involved in excavation within the affected area include the
following:

• Calling for underground line location (blue staking) before excavating, except in
emergencies

• Completing work plan form (see Attachment D) and submitting it for review and
timely approval by ASU prior to initiating field activities, except in emergencies

• Adherence to approved work plan form and to the procedures for protective cap
disturbance, contaminated soil collection and disposal, and protective cap repair
detailed in Section 5.2, and reiterated in the South Desert Village Excavation
Awareness booklet (see Attachment C)
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• Conducting a job site protective cap awareness briefing, to include a discussion of
the purpose of the cap, the parameters of the cap, and the methods for proper cap
repair.

• Obtaining signature proof of understanding from each crew member, and
submitting the signatures to ASU at the completion of the work

• Preparation and adherence to a site-specific health and safety plan developed and
implemented by the third-party services provider, or if ASU employees, by ASU

• Notification of ASU for pre- and post-construction inspections

• Submission to ASU of post-construction diagrams defining areas of disturbance.

5.2 Procedures
The future property owner, ASU, shall enforce strict adherence to the following procedures to
maintain the integrity of the protective cap across the affected area in the South Desert Village.
Procedures for planned disturbances and emergency disturbances are defined. Table 5-1 presents
a requirement matrix. Requirements for handling and disposal of contaminated soil are presented
in Section 5.2.2.4, and decontamination procedures are presented in Section 5.2.2.5.

5.2.1 Protective Cap Disturbance
Planned disturbances of the protective cap are activities such as replacement or installation of
utilities, installation of landscaping irrigation lines, and the cutting, repair, or replacement of
roadways and walkways. Such activities within the affected area of the South Desert Village
must follow a specific planning and approval process and adherence to certain methods and
procedures.

Unplanned disturbances of the protective cap are utility emergencies such as water line breaks,
accidental disturbances such as root-ball exposure following a tree fall, unauthorized
disturbances such as tenant digging, domestic or wild animal burrowing, and deterioration of the
protective soil cap due to erosion. Procedures follow for minimizing such disturbances, for
cleaning up contaminated soil, and for repairing the protective cap.

5.2.1.1 Plans and Approvals
All activities in the affected area that could disturb the protective cap shall be carefully planned
in advance and in conjunction with ASU. ASU shall review and approve in a timely manner the
submitted work plan form and shall attach a location map of the South Desert Village that clearly
shows the boundaries of the protective cap. In the event of an emergency disturbance, ASU shall
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Table 5-1

Requirement Matrix for Protective Cap Disturbance
South Desert Village

Williams Air Force Base, Arizona

Type

Planned

Emergency

Requirements

• Coordinate with ASU
Blue stake survey

• Work plan approval
• Excavation Awareness booklet
• Pre- and post-construction inspection
• OSHA 40-hour training for workers
• Lead awareness training for workers
• Site-specific health and safety plan
• Contaminated soil segregation
• Protective cap replacement/repair
• Contaminated soil waste disposal

• Coordinate with ASU if possible
• Excavation Awareness booklet
• Pre- and post-construction inspection
• OSHA 40-hour training for workers if possible
• Lead awareness training for workers
• Site-specific health and safety plan
• Contaminated soil segregation
• Protective cap replacement/repair
• Cleanup of contaminated soil above cap
• Contaminated soil waste disposal

ASU - Arizona State University.
OSHA - Occupational Safety and Health Administration.

KN/4054/4054r.5-l/5-18-98(10:14)/DO/E(4-30-98)



be notified as soon as possible, but not more than 24 hours after activities commence. In
addition, ASU shall perform the following:

• Conduct a predisturbance inspection of the area to be impacted by planned
disturbance activities, or within 48 hours after commencement of emergency
activities, and document the condition on an inspection form (Attachment D).

• Distribute a copy of the South Desert Village Excavation Awareness booklet (see
Attachment C) to the job foreman before work starts.

• Maintain files for contractor-provided post-construction drawings and awareness
briefing signature documentation.

5.2.1.2 Methods and Procedures
The protective cap consists of at least 6 inches of clean soil in uncovered areas and of roadways,
walkways, paved parking areas, driveways, building foundations and slabs, etc., in areas where
the soil is covered. Planned clean soil cap disturbances must follow these procedures:

• Clean soil from the cap must be stockpiled on 6-mil plastic sheeting next to the
excavation for postconstruction return.

• Disturbance to the depth of the cap/contaminated soil interface must be carefully
monitored. Soil 6 inches below the surface must be considered contaminated.

5.2.1.3 Protective Cap Replacement/Repair
The protective cap must be replaced or repaired following any disturbance, according to the
following procedures:

• If it is found that the protective soil cap is deteriorating as a result of erosion
processes, erosion control measures will be implemented to mitigate erosion of the
protective soil cap.

• If the disturbed cap material is soil, then clean soil must be returned to the
excavation and compacted to the original grade. This soil may be the stockpiled
clean soil removed during the disturbance, or it may be native soil from an
acceptable source.

• If the disturbed cap material is asphalt or concrete, it must be patched or replaced
after compaction of any subgrade material.

• Under applicable Federal and state environmental laws and regulations, replacing
contaminated soil into the excavation is permitted. Contaminated soil and/or
approved clean soil that is replaced into an excavation must be compatible with the
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protective cap, e.g., either clean soil or contaminated soil can be placed into an
excavation up to the level of the base of the protective cap, but only clean soil or
native soil from an acceptable source can be replaced above that level. Excavation
backfill must be consolidated to nearly pre-excavation conditions, to prevent soil
settling. This consolidation will be performed in accordance with accepted utility
industry methods and standards.

5.2,2 Contaminated Soil Disturbance
As soon as the protective cap is removed, the underlying soil must be considered contaminated
and be handled as such. Therefore, any planned or accidental removal of the top 6 inches of soil
within the affected area will expose contaminated soil.

5.2.2.1 Definition/Parameters of Contaminated Soil
Contaminated soil within the affected area is that soil beneath the protective cap. Sampling and
pellet counts performed during the OU-4 RI documented the local presence of lead shot within
the affected area to depths of at least 2 feet below the surface. Along the trace of a former
drainage ditch lead shot has been found to at least 4 feet below the surface (IT, 1997a). Because
there are areas where the depth of contamination is uncertain, all soil beneath the cap must be
considered to be contaminated.

Calculated levels of contamination within the top 6 inches of soil locally exceeded 5,000 mg/kg
(approximately 195 pellets per sample). No calculations have been performed to evaluate levels
of contamination below 6 inches, but pellet count data from the OU-4 RI indicate the possibility
for local hot spots exceeding 5,000 mg/kg to a depth of 4 feet.

5.2.2.2 Containment
To protect the cap and prevent contamination of clean surface soil, all excavated contaminated
soil must be segregated from the clean soil of the cap on a layer of 6-mil plastic sheeting until it
is replaced in the excavation. Any contaminated soil that cannot be replaced in the excavation
must be placed into a suitable container and removed from the site as waste, in accordance with
the procedures outlined in Section 5.2.2.4.

5.2.2.3 Health and Safety Requirements
Because all soil below the protective cap is considered contaminated with lead, certain health and
safety issues must be addressed during the planning process. Each utility company and
contractor is responsible for training of its workers, and for the preparation of a programmatic
health and safety program and an approved site-specific health and safety plan, in accordance

KN/4258/APP-A/May_O&M.WPD/5-19-99(ll:14) 5-5



with the Occupational Safety and Health Administration (OSHA) requirements codified under
Title 29 Code of Federal Regulations (CFR) Part 1910.120. Each contractor shall perform work
in accordance with all applicable standards governing construction work practices. In addition,
for workers on a hazardous materials site only occasionally for a specific limited task and who
are unlikely to be exposed over permissible exposure limits and published exposure limits,
OSELA requires a minimum of 24 hours of instruction off site, and a minimum of one day of
actual field experience under the direct supervision of a trained, experienced supervisor.
Personal protective equipment (PPE), such as respirators and disposable coveralls and gloves,
may be required by the health and safety plan.

5.2.2.4 Material Handling and Disposal Requirements
Contaminated soil handling and disposal requirements follow:

• Handling of contaminated soil shall be performed in accordance with the site-
specific health and safety plan developed and implemented by the third-party
service provider, or if ASU employees, by ASU

• Contaminated soil shall be segregated from clean soil by placing it on a layer of
6-mil plastic sheeting

• Contaminated soil shall be replaced into the excavation up to the bottom of the
protective cap during backfill operations whenever possible. Any contaminated soil
that cannot be replaced into the excavation must be placed into suitable containers
for disposal.

• Containerized soil waste must be characterized for disposal, using the toxicity
characteristic leaching procedure (TCLP), and sampling and analysis performed in
accordance with the requirements of SW-846 (EPA, 1992).

• Waste soil with a TCLP value for lead of less than 5 milligrams per milliliter
(mg/mL) may be shipped to an approved non-hazardous solid waste facility.

• Waste soil with a TCLP value for lead of more than 5 mg/mL lead must be treated
as a toxic hazardous waste. Such waste must either be treated and tested until it
will pass universal treatment standards for land disposal restrictions, or it must be
shipped to a Class 1 hazardous waste landfill.

5.2.2.5 Personnel and Equipment Decontamination
To prevent accidental ingestion of lead-contaminated soil, personnel working with the
contaminated soil will perform personal decontamination in accordance with the approved site-
specific health and safety plan. This will include, at a minimum, removing and discarding
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disposable protective clothing and washing hands and faces before eating, drinking, smoking, or
applying cosmetics. Any equipment that conies in contact with contaminated soil must be
decontaminated before leaving the immediate area.

5.2.2.6 Animal Burrowing
Before the removal of the top 6 inches of top soil, gopher activity was widespread across the
affected area of the South Desert Village. Their burrowing activities continually brought
contaminated soil from below the sod to the surface. The removal of the dead grass in the top 6
inches of soil removed the food source for these animals. Although they are territorial, the
combination of this food removal and the presence of humans should keep their cap-disturbing
activities to a minimum. Prompt reporting of animal burrowing to an ASU representative will
help minimize the cap disturbance. Responsibility for controlling the digging of pets, such as
dogs, lies with the tenants.

5.3 Inspections
To document compliance with the covenants of this O&M manual, protective cap inspections
will be performed before and after every disturbance and during a semiannual scheduled
inspection. The site disturbance inspections will be confined to the site, and the semiannual
inspections will include the entire protective cap.

5.3,, 1 Planned or Emergency Disturbance

5.3.1.1 Predisturbance
The purpose of a predisturbance inspection is to document the condition of the protective cap
before the disturbance begins and to mark the boundaries of the affected area, if necessary. If, for
example, part of the planned work is outside of the affected area, then the inspection should
clearly indicate where the workers would be expected to encounter the cap. The location of the
disturbance and the condition of the protective cap will be noted on an inspection form for later
comparison to the cap repair (see Attachment D).

5.3.1.2 Postdisturbance
The purpose of the post-disturbance inspection is to verify and document the repair of the
protective cap. The inspection will be performed in two stages: (1) an inspection of the
backfilled excavation to the top of the contaminated soil level; and (2) observation of the
replacement of the cap. This inspection will be documented on the same inspection form as the
predisturbance inspection (see Attachment D).
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5.3.2 Semiannual Monitoring
A semiannual formal inspection of the protective cap will be performed by an ASU
representative. This inspection will perform the following:

• Inspect and document the condition of affected area perimeter designation signage.

• Inspect and document the condition of metal signs on the 86 houses in the affected
area.

• Confirm tenant compliance with the restrictions of this O&M manual by a walkover
inspection of entire affected area.

• Verify the integrity of the protective cap with a walkover inspection of entire
affected area.

This inspection will be performed at all localities specified in the protective cap inspection form
(see Attachment D), and documented with that form. The first semiannual inspection shall be
conducted by the USAF no later than 30 days after the signature and acceptance of the final
OU-4 ROD. Subsequent inspections shall be conducted by the then owner semiannually
thereafter.

5.4 Documentation
All cap-disturbing activities will be documented by the job-specific work plans, briefing
awareness acknowledgement signature sheets, inspection forms, and post-construction drawings,
as required in Sections 5.2 and 5.3. ASU shall maintain files to accumulate such documentation
every six months into semiannual roll-up packets.
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6.0 Document Approval and Distribution

Distribution of this manual and other associated documents will follow review and approval by
all affected parties as follows.

6.1 O&M Manual
The O&M manual is the umbrella document for the monitoring and repair of the protective cap
in the affected area of the South Desert Village. As such, it must be approved or acknowledged
by parties that will be affected by the manual: the US AF, EPA (Region DC), ADEQ, and ADWR.
After the O&M Manual is finalized, copies will be distributed to all parties and archived in the
administrative record for WAFB, located on the ASU East campus.

6.2 Awareness Booklets
The awareness booklets will be the first line of defense against damage to the protective cap,
serving the purpose of site-specific education about the purpose and nature of the cap. These
booklets are in a simple and informative format and are intended to be kept in the home by
tenants and in the field by excavation crews. These booklets will originally be produced in color,
and all subsequent reproduction of the booklets will be clear and legible.

6.2.1 South Desert Village Tenant Protective Cap Awareness Booklet
A copy of the South Desert Village Tenant Protective Cap Awareness booklet will be given to
each tenant by ASU during the leasing process. As part of the explanation of the lease
agreement, ASU shall review the booklet with each tenant of each rental unit and shall obtain
signature proof of understanding and agreement. An example of the South Desert Village Tenant
Protective Cap Awareness booklet is included in Attachment C; the proof of understanding
signature form is included in Attachment D.

6.2.2 South Desert Village Excavation Awareness Booklet
A copy of the South Desert Village Excavation Awareness booklet will be given to each
excavation crew by ASU during the work crew mobilization process. The excavation crew
foreman shall review the booklet with the crew before the start of any excavation, and shall
obtain signature proof of understanding and agreement from all crew members and submit the
signature form to ASU after completion of the job. An example of the South Desert Village
Excavation Awareness booklet is included in Attachment C; the proof of understanding form is
included in Attachment D.
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6.3 Semiannual Protective Cap Monitoring Roll-Up Packet
The semiannual protective cap monitoring roll-up packet will be maintained by ASU, and will be
available for review by interested parties at the information repository located at the ASU East
administrative services office. ASU shall forward to ADEQ and EPA (Region DC) a copy of the
completed form for each semiannual inspection, within 30 days of the completed inspection. The
USAF will forward to ASU a copy of any semiannual inspection reports prepared by the USAF.
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ATTACHMENT A

CONSENSUS STATEMENT 97-02 AND
SOUTH DESERT VILLAGE VEMUR
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Consensus Statement No. 97-02
Agreement on Skeet Range/ South Desert Village (SS-19)

April 22,1997

ISSUES:
Lead shot contamination at the former skeet range located in South Desert Village could pose a hazard to human
health (i.e. children). The Arizona Amended Soil Remediation Rule allows an owner to record a Voluntary
Environmental Mitigation Use Restriction (VEMUR) for non residential use if a cap is maintained over any area
where the lead concentration in the upper 6 inches of soil exceeds 400 mg/kg. The Arizona Amended Soil
Remediation Rule requires that mis property be classified as non residential however it can be inhabited provided
that frequent and repeated contact with the soil has been limited through the use of a protective cap thereby
eliminating unacceptable risk to the inhabitants.

DECLARATION:
The Remedial Project Managers (RPM), representing the Parties to the Williams AFB Federal Facilities
Agreement (FFA) have agreed to mis consensus statement after considering all of the Parties' concerns.

CONSIDERATIONS:
This consensus statement considers actions that will be acceptable to the Parties leading to a permanent remedy
as shown below.

AGREEMENT/CONSENSUS:
It is agreed that the Air Force will remove the top 6" of soil where characterization has shown the lead level to
exceed 400 mg/kg and replace with material specified in the approved final OU-4 Feasibility Study Report. Soil
below roadways, sidewalks, or foundations within the 400 mg/kg lead area will be retained in place and a
VEMUR specifying restrictions for non residential use will be signed. The cap must be periodically monitored
and repaired as necessary per the requirements specified in the operations and maintenance manual to be written
and issued for review and use. The above agreemnet is contingent on acceptance by the public of the Proposed
Plan.

Accepted by the Parties on the date signed and noted below:

Rich-Freitas / Amanda'Stone
EPA Region K RPM ^ ADEQ RPM

Charles Helms Mason Bolitho
AFBCARPM ADWRRPM

CS0422-1 4/22/97
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NOTICE OF VOLUNTARY ENVIRONMENTAL MITIGATION
USE RESTRICTION BY THE UNITED STATES OF AMERICA

Pursuant to Arizona Revised Statute § 49-152(A), the UNITED STATES OF AMERICA, acting
by and through the Secretary of the Air Force, Washington, DC, "Owner" of the following
described property:

LEGAL DESCRIPTION: SOUTH DESERT VILLAGE

A portion of "PARCEL Jl" - RECORD OF SURVEY - LAND BOUNDARY SURVEY AT
FORMER WILLIAMS AIR FORCE BASE, as recorded in Book 409 of Maps, page 13,
Maricopa County Records and located within the South half of Section 31, Township 1 South,
Range 7 East of the Gila and Salt River Base and Meridian, Maricopa County, Arizona, more
particularly described as follows:

Commencing at the Northwest comer of the Southwest quarter of said Section 31;
thence South 00° 49' 18" East, along the West line of said Southwest quarter, a distance

of 421.09 feet;
thence North 89° 10' 42" East, perpendicular to said West line, a distance of 1111.28 feet

to the Point of Beginning;
thence North 00° 34' 10" East, a distance of 50.00 feet;
thence North 42° 33' 24" East, a distance of 67.27 feet;
thence North 76° 32' 00" East, a distance of 20.62 feet;
thence North 04° 37' 30" West, a distance of 55.23 feet;
thence North 70° 00' 48" East, a distance of 42.72 feet;
thence North 42° 33' 24" East, a distance of 67.27 feet;
thence North 39° 14' 10" West, a distance of 78.10 feet;
thence North 13° 28' 00" West, a distance of 41.23 feet;
thence North 64° 00' 16" East, a distance of 11.18 feet;
thence North 74° 37' 27" East, a distance of 72.80 feet;
thence South 34° 25' 21" East, a distance-of 61.03 feet;
thence South 89° 25' 50" East, a distance of 55.00 feet;
thence South 53° 24' 11" East, a distance of 68.01 feet;
thence North 67° 22' 15" East, a distance of 38.08 feet;
thence North 45° 34' 10" East, a distance of 35.36 feet;
thence North 00° 34' 10" East, a distance of 25.00 feet;
thence North 38° 08' 17" East, a distance of 82.01 feet;
thence South 67° 37' 45" East, a distance of 26.93 feet;
thence South 86° 11' 09" East, a distance of 75.17 feet;
thence South 44° 25' 50" East, a distance of 70.71 feet;
thence South 79° 58' 06" East, a distance of 60.83 feet;
thence North 39° 13' 45" East, a distance of 64.03 feet;
thence South 57° 49' 23" East, a distance of 76.32 feet;
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thence South 89° 25' 50"
thence North 35° 33'41"
thence North 49° 23'01"
thence South 79° 58' 06"
thence South 50° 46' 15"
thence South 09° 44'07"
thence South 55° 01'54"
thence South 50° 45' 50"
thence South 25° 59' 44"
thence North 79° 15'34"
thence North 35° 33'41"
thence North 22° 22' 15"
thence North 42° 33'24"
thence South 89° 25' 50"
thence South 75° 23' 40"
thence South 48° 14'41"
thence South 41° 25'04"
thence South 32° 10' 37"
thence South 59° 21'43"
thence South 00° 34'10"
thence South 73° 29' 07"
thence South 39° 14' 10"
thence South 89° 25' 50"
thence North 25° 59' 44"
thence North 42° 33'24"
thence South 44° 25' 50"
thence South 10° 44' 26"
thence South 21° 13'55"
thence South 11° 52'46"
thence South 89° 25' 50"
thence South 41° 25'04"
thence South 41° 25'04"
thence South 39° 13' 45"
thence North 89° 25' 50"
thence South 56° 52' 46"
thence South 76° 54' 06"
thence South 59° 41'08"
thence South 66° 56' 24"
thence South 20° 13' 24"
thence South 45° 34' 10"
thence North 75° 23' 40"
thence North 68° 52' 28"
thence North 00° 34' 10"

East, a distance of 75.00 feet;
East, a distance of 61.03 feet;
East, a distance of 53.15 feet;
East, a distance of 60.83 feet;
East, a distance of 32.02 feet;
East, a distance of 55.90 feet;
West, a distance of 43.01 feet;
West, a distance of 39.05 feet;
East, a distance of 67.08 feet;
East, a distance of 50.99 feet;
East, a distance of 61.03 feet;
East, a distance of 53.85 feet;
East, a distance of 67.27 feet;
East, a distance of 55.00 feet;
East, a distance of 61.85 feet;
East, a distance of 53.15 feet;
East, a distance of 67.27 feet;
West, a distance of 76.32 feet;
East, a distance of 109.77 feet;
West, a distance of 55.00 feet;
East, a distance of 72.80 feet;
East, a distance of 39.05 feet;
East, a distance of 105.00 feet;
West, a distance of 55.90 feet;
East, a distance of 67.27 feet;
East, a distance of 70.71 feet;
East, a distance of 25.50 feet;
East, a distance of 26.93 feet;
West, a distance of 50.99 feet;
East, a distance of 55.00 feet;
East, a distance of 67.27 feet;
East, a distance of 67.27 feet;
West, a distance of 64.03 feet;
West, a distance of 55.00 feet;
West, a distance of 36.06 feet;
East, a distance of 138.29 feet;
East, a distance of 40.31 feet;
West, a distance of 87.32 feet;
West, a distance of 74.33 feet;
West, a distance of 42.43 feet;
West, a distance of 61.85 feet;
West, a distance of 42.72 feet;
East, a distance of 50.00 feet;
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thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence

North 14°
North 58°
South 58°
South 34°
South 05°
South 48°
North 78°
North 54°
North 38°
North 09°
North 10°
North 13°
South 48°
South 22°
South 15°
South 45°
North 30°
North 25°
North 00°
North 30°
North 41°
North 16°
South 27°
South 56°
South 49°
South 30°
South 45°
South 68°
South 84°
North 70°
North 11°
North 34°
South 59°
South 64°
North 89°
South 31°
North 62°
North 16°
South 68°
South 85°
North 89°
North 62°
South 64°

36' 20" East, a distance of 61.85 feet;
28' 00" West, a distance of 29.15 feet;
33' 51" West, a distance of 47.17 feet;
25' 21" East, a distance of 61.03 feet;
08' 28" East, a distance of 50.25 feet;
34' 56" West, a distance of 67.27 feet;
07' 14" West, a distance of 50.99 feet;
26' 19" West, a distance of 61.03 feet;
05' 25" West, a distance of 64.03 feet;
44' 07" West, a distance of 55.90 feet;
52' 27" East, a distance of 55.90 feet;
28' 00" West, a distance of 41.23 feet;
34' 56" West, a distance of 67.27 feet;
22' 15" West, a distance of 53.85 feet;
49' 28" West, a distance of 57.01 feet;
34' 10" West, a distance of 35.36 feet;
23' 40" West, a distance of 29.15 feet;
59' 44" West, a distance of 55.90 feet;
34' 10" East, a distance of 50.00 feet;
18' 52" East, a distance of 80.62 feet;
42' 15" West, a distance of 74.33 feet;
07' 47" West, a distance of 52.20 feet;
08' 04" West, a distance of 55.90 feet;
52' 46" West, a distance of 90.14 feet;
37' 30" East, a distance of 78.10 feet;
23' 40" East, a distance of 29.15 feet;
34' 10" West, a distance of 35.36 feet;
46' 05" West, a distance of 53.85 feet;
51' 32" West, a distance of 50.25 feet;
59' 44" West, a distance of 15.81 feet;
57' 34" West, a distance of 46.10 feet;
58' 06" West, a distance of 43.01 feet;
36' 20" West, a distance of 116.62 feet;
00' 16" West, a distance of 55.90 feet;
25' 50" West, a distance of 85.00 feet;
32' 00' West, a distance of 29.15 feet;
51' 56" West, a distance of 55.90 feet;
07' 47" West, a distance of 52.20 feet;
46' 05" West, a distance of 53.85 feet;
48' 21" West, a distance of 60.21 feet;
25' 50" West, a distance of 100.00 feet;
51' 56" West, a distance of 55.90 feet;
00' 16" West, a distance of 55.90 feet;
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thence North 89° 25' 50" West, a distance of 100.00 feet;
thence North 58° 28' 00" West, a distance of 58.31 feet;
thence North 45° 34' 10" East, a distance of 63.64 feet;
thence South 47° 47' 49" East, a distance of 60.21 feet;
thence North 00° 34' 10" East, a distance of 165.00 feet;
thence South 22° 22' 15" West, a distance of 107.70 feet;
thence South 82° 58' 29" West, a distance of 75.66 feet;
thence South 39° 13' 45" West, a distance of 64.03 feet;
thence North 44° 25' 50" West, a distance of 84.85 feet;
thence North 62° 51' 56" West, a distance of 55.90 feet;
thence North 30° 23' 40" West, a distance of 87.46 feet to the Point of Beginning.

Described property being in and forming a part of the City of Mesa, Arizona and comprising and
area of 792,650 square feet or 18.1970 acres more or less.

The subject of this VEMUR, Installation Restoration Program (IRP) Site SS-19, is a former six
station skeet range. The range was demolished and graded in 1950, prior to construction of the
Base housing units now known as South Desert Village. The range occupied what is now an area
south of Coolidge Street, between 5th Street and Perimeter Road.

This site was identified in the 1993 Facilities Assessment Report as an area requiring further
investigation. In 1994, five (5) soil samples were collected from locations representative of the
area affected by lead shot. Analysis indicated one (1) lead value in excess of the Base-specific
background range, the regional background range, and the Environmental Protection Agency
(EPA) - Region DC residential Preliminary Remediation Goal (PRO) and the Arizona residential
Health Based Guidance Level (HBGL) of 400 mg/kg. Based on this finding, the site was
recommended for further investigation during Operable Unit 4 (OU-4).

While conducting soil borings, as part of the OU-4 investigation, visible lead shot and broken
skeet targets were observed; brought to the surface by widespread rodent burrowing. Because of
the widespread lead-shot contamination visible on-the surface, a supplemental investigation was
proposed to determine the aerial and vertical extent of lead contamination.

The supplemental investigation was performed in January and February of 1996. Over 1,000
locations were bored to a depth of 2 feet below ground surface (bgs), and approximately 100
locations were bored to a total depth of 4 feet bgs. Samples were sieved and the remaining lead
pellets counted and documented.

It has been established that lead from lead shot is not a threat to groundwater at this site;
however, the lead shot in the surface soil represents a potential health risk to residents of the
South Desert Village. Since risk based PRGs for lead (as lead shot) in soil could not be
quantified for the site (because of lack of empirical data) the EPA Region IX and Arizona HBGL
for lead in soil was adopted as a surrogate PRO for the upperbound estimate of lead available for



Former Skeet Range
Williams Air Force Base

Mesa, Arizona

ingestion. A conversion of lead pellet abundance to potential lead in soil was performed and the
data was used to generate a map of South Desert Village indicating the area where lead values in
soil could be expected to exceed the PRG.

The selected remedy (completed in June 1998) for this site is excavation, removal, and
replacement of the top six (6) inches of soil within the 400 mg/kg area. The replacement soil is a
protective cap over the remaining contamination, and is subject to repair and maintenance in
accordance with an EPA, Arizona Department of Environmental Quality (ADEQ), and Air Force
approved Operation & Maintenance Manual.

This VEMUR is to be recorded with the county recorder on the chain of title to indicate the
selected remedy has been completed, and to give notice that the remediated portion of the
property has not been cleaned up to residential standards. However, in accordance with
Consensus Statement No. 97-02, dated 22 April 1997, and the Arizona Amended Soil
Remediation Rule, the US EPA, Region IX, and the ADEQ have agreed that the remedy properly
maintained in accordance with the South Desert Village Protective Cap Operation and
Maintenance Manual, dated May 1998, is sufficiently protective of human health and the
environment to allow human habitation. In order to augment the physical remedy, the property
will be subjected to a deed restriction that prohibits the habitation of children under seven (7)
years of age.

THE REMAINDER OF THIS PAGE INTENTIONALLY LEFT BLANK
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The UNITED STATES OF AMERICA, acting by and through the Secretary of the Air Force,
voluntarily agrees to limit and restrict the use of the described portion of the property to
habitation by persons over the age of seven (7) years and above, and agrees that the repair and
maintenance of the protective cap be in accordance with an EPA, Arizona Department of
Environmental Quality (ADEQ), and Air Force approved Operation & Maintenance Manual.

Date:

UNITED STATES OF AMERICA

ALBERT F. LOW^, JRX
Director
Air Force Base Conversion Agency

COMMONWEALTH OF VIRGINIA

COUNTY OF ARLINGTON
) ss.

On the .day of. _, 1998, before me.
the undersigned Notary Public, personally appeared Albert F. Lowas, Jr., personally known to me
to be the Director, Air Force Base Conversion Agency, and acknowledged that the same was the
act and deed of the Secretary of the Air Force and that he executed the same as the act of the
Secretary of the Air Force.

Notary Public, Commonwealth of Virginia
My commission expires: vkc£ <-3f

Date:

for: ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Approved

Title:



for: ARIZONA DEPARTMENT OF
ENVIRONMENTAL QUALITY

Date: /[

Jean A. Calhoun
irector, Waste Program Division

NcttarV Public
ission expires

PAMBAJ.ITAWNEY
NotaiyPliMe-Aiizora

My Comm. Exphot Jon 18,5000
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BRADY- AULERICH & ASSOCIATES, INC.
Civil Engineering * Land Surveying

Conetruccian Staking

Dennis H. Brady f3. L.S.
C.E. Aulerich P. L.S.
Robert:N.Herman RE./P.L.S.

LEGAL DESCRIPTION: SOUTH DESERT VILLAGE VEMUR

A portion of "PARCEL Jl" - RECORD OF SURVEY .- LAND BOUNDARY SURVEY
AT FORMER WILLIAMS AIR FORCE BASE, as recorded in Book 409 of Maps,
page 13, Maricopa County Records and located within the South half
of Section 31, Township 1 South, Range 7 East of the Gila and Salt
River Base and Meridian, Maricopa County, Arizona, more
particularly described as follows:

Commencing at the Northwest corner of the Southwest quarter of said
Section 31;

thence South 00° 49' 18" East, along the West line of said
Southwest quarter, a distance of 421.09 feet;

.thence North 89° 10' 42" East, perpendicular to said West
line, a distance of 1111.28 feet to the Point of Beginning;

thence North 00° 34' 10" East, a distance of 50.00 feet;
thence North 42° 33' 24" East, a distance of 67.27 feet;

'oo« East,
30" West,
48" East.

thence North 76
thence North 04
thence North 70
thence North 42
thence North 39
thence North 13
thence North 64* 00'
thence North 74° 37'
thence South 34°
thence South 89°

a distance of 20.62 feet;
a distance of 55.23 feet;
a distance of 42.72 feet;

24" East, a distance of 67.27 feet;
10" West, a distance of 78.10 feet;
00" West, a distance of 41.23 feet;
16" East, a distance of 11.18 feet;
27" East, a distance of 72.80 feet;

25' 21" East, a distance of 61.03 feet,-

32'
37'
00 '
33 '
14'
28 '

25
thence South 53° 24

50" East, a distance of 55.00 feet,-
11" East, a distance of 68.01 feet;

34'
34'
08 '

thence North 67
thence North 45°
thence North 00°
thence North 38°
thence South 67°
thence South 86°
thence South 44°
thence South 79*
thence North 39°
thence South 57°
thence South 89°
thence North 35° 33'

22' 15" East, a distance of 38.08 feet;
10" East, a distance of 35.36 feet;
1O" East, a distance of 25.00 feet;
17" East, a distance of 82.01 feet;

37' 45" East, a distance of 26.93 feet;
a distance of 75.17 feet;
a distance of 70.71 feet?
a distance of 60.83 feet;
a distance of 64.03 feet,-
a distance of 76.32 fee;
a distance of 75.00 feet;

41" East, a distance of 61.03 feet;

Page 1 of 7

11'
25'
58'
13'
49'
25'

09"
50"
06"
45"
23"
50"

East
East
East
East
East
East
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thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence

—&»• thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
thence
'thence
thence
thence
thence

North
South
South
South
South
South
South
North
North
North
North
South
South
South
South
South
South
South
South
South
South
North
North
South
South
South
South
South
South
South
South
North
South
South
South
South
South
South
North
North
North
North
North
South

49°
79°
50°
09°
55°
50°
25"
79°
35°
22°
42°
89°
75°
48°
41°
32°
59°
00e

73C
39'
89'
25'
42
44
10
21
11°
89°
41°
41°
39°
89°
56°
76°
59°
66°
20"
45°
75°
68°
00°
14°
58°
58°

23'
58'
46'
44'
01'
45'
59'
15'
33'
22'
33 '
25'
23 '
14'
25'
10'
21'
34'
29'
14'

1 25'
1 59'
' 33'
' 25'
3 44'
3 13'
8 52'
0 25'
0 25'
0 25'
0 13'
25'
52'
54 «
41'
56'
13'
34'
23'
52'
34'
36'
28'
33 '

01" East, a distance of
06" East, a distance of
15" East, a distance of
07" East, a distance of
54" West, a distance of
50" West, a distance of
44" East, a distance of
34" East, a distance of
41" East, a distance of
15" East, a distance of
24" East, a distance of
50" East, a distance of
40" East, a distance of
41" East, a distance of
04" East, a distance of
37" West, a distance of
43" East, a distance of
10" West, a distance of
07" East, a distance of
10" East, a distance of
50" East, a distance of
44" West, a distance of
24" East, a distance of
50" East, a distance of
26" East, a distance of
55" East, a distance of
46" West, a distance of
50" East, a distance of
04" East, a distance of
04" East, a distance of
45" West, a distance of
50" West, a distance of
46" West, a distance of
06" East, a distance of
08" East, a distance of
24" West, a distance of
24" West, a distance of
10" West, a distance of
40" West, a distance of
28" West, a distance of
10" East, a distance of
20" East, a distance of
00" West, a distance of
51" West, a distance of

53.15 feet;
60.83 feet;
32.02 feet;
55.90 feet;
43-01 feet;
39-05 feet;
67.OS feet;
50.99 feet;
61,03 feet;
53.85 feet;
67.27 feet;
55.00 feet;
61.85 feet;
53-15 feet;
67.27 feet;
76.32 feet;
109.77 feet;
55.00 feet;
72.80 feet;
39.05 feet;
105.00 feet;
55.90 feet;
67.27 feet;
70.71 feet;
25.50 feet;
26.93 feet;
50.99 feet;
55-OO feet;
67.27 feet;
67.27 feet;
64.03 feet;
55.00 feet;
36.06 feet.;
138.29 feet;
40.31 feet;
87,32 feet;
74.33 feet;
42.43 feet;
61.85 feet;
42.72 feet;
50.00 feet;
61.85 feet;
29.15 feet;
47.17 feet;

Page 2 of 7
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North
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North
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34
05
48
78
54
38
09
10
13
48
22
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45
30
25
00
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41
16
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34
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47
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00
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East,
East,
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West,
West,
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East,
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West,
West,
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distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance
distance

of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of

61.03 feet;
50.25 feet;
67.27 feet;
50.99 feet;
61.03 feet;
64.03 feet;
55.90 feet;
55.90 feet;
41.23 feet;
67.27 feet;
53.85 feet;
57.01 feet;
35.36 feet;
29.15 feet;
55.90 feet;
50.00 feet;
8p.62 feet;
74.33 feet;
52.20 feet;
55.90 feet;
90.14 feet;
78.10 feet;
29.15 feet;
35.36 feet;
53.85 feet;
50.25 feet;
15.81 feet;
46.10 feet;
43.01 feet;
116.62 feet;
55.90 feet;
85.00 feet;
29.15 feet;
55.90 feet;
52.20 feet;
53.85 feet;
60.21 feet;
100.00 feet;
55.90 feet;
55.90 feet;
100.00 feet;
58.31 feet;
63 - 64 feet ,-
60.21 feet;
165.00 feet;
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thence South 22° 22' 15" West, a distance of 107.70 feet;
thence South 82° 58' 29" West, a distance of 75.66 feet;
thence South 39° 13' 45" West, a distance of 64.03 feet;
thence North 44° 25' 50" West, a distance of 84.85 feet;
thence North 62° 51' 56" West, a distance of 55.90 feet;
thence North 30° 23' 40" West, a distance of 87.46 feet to the

Point: of Beginning.

Described property being in and forming a part of the City of Mesa,
Arizona and comprising and area of 792,650 square feet or 18.1970
acre:3 more or less.

Page 4 of 7
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BRADY-AULERICH «Sc ASSOCIATES. INC.
1030 E. Guadalupe Road

Tempe, Arizona 85283
Phone (602) 839-4000 Fax (602) 34S-9259

PROJECT: SOUTH DESERT VILLAGE VEMUR
PAGE OF PAGES

DATE: 5-12-98

MATCH LINE SHEET 3

TOTAL AREA:
792650 SF
18.1970 AC

W 1/4 SEC 31
T-1S. R-^
FND 1" REBAR

SW CORNER SEC 31
T-1S, R-7E
GLO BRASS CAP
2' BELOW SURFACE

M= S 00*49'1S" E 2631-51'
R= S 00-49'H" E 2631.57*
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BRADY-AULERICH & ASSOCIATES, INC.
103O E. Guadalupe Road

Tempe, Arizona 85283
Phone (6O2) 839-40OO Fax (6O2) 345-9259

PROJECT: SOUTH DESERT VILLAGE VEMUR
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L63

L73

MATCH LINE SHEET 2
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Eft
UNE#
L1
L2
L3
L4
LS
L6
L7
LB
L9
L10
L11
L12
L13
L14
LI 5
L16
LI 7
L1B
LI 9
L20
L21
L22
L23
L24
L25
L26
L27
L28
L29
L30
L31
L32
L33
L34
L35
L36
L37
L38
L39
L40
L41
L42
L43
L44
L4S
L46
L47
L48
L49
L50
L51
L52

BRADY-AULERICH & ASSOCIATES, INC.
1030 E. Guadalupe Road

Tempe, Arizona 85283
Phone (602) 839-4000 Fax (602) 345-9259

PROJECT: SOUTH DESERT VILLAGE VEMUR

DIRECTION
N ao^VlO" E
N 42*35*24" E
N 76*3 Z'OO" E
N 04*3 r30" W
N 70T)0'4B" E
N 42-3 5*24" E
N 3914'ID** W
N 13-2IJ'OO" W
N 64-00'l6" E
N 74-3 TIT' E
S 34-25*21" £
S B9-25'50" E
S 53-24*11" E
N 67-22*15" E
N 45'3 4'10" E
N 00-3 4*1 0" E
N 38T38"17** E
S 67-3 7*45" E
S 86TC09" E
S 44-25*50" E
S 79*5B'C16" E
N 391S'4S" E
S 57-49*23" E '
S 89*25'50" E
N 3S-33Vn" E
N 49-Z3*Ol" E
S 79-68f06M E
S 50-«6*15** E
S 09X4'or* E
S 55t«1*54" W
S SOBS'50" W
S 25-JS*44** E
N 7915*34" E
N 35-;i3*41" E
N 22*!2*15" E
K 42-:i3*24" E
S 89-'5'50" E
S 75-!3*40" E
S 4ai4"41" E
S 41-25*04" E
S 3210'37" W
S 59-'.1'43" E
S O0':<4'10" W
S 73~'£'l37" E _,
S 391 4*1 0" E
S 89-75*50" E
N 25T>9'44" W
N 42':*3'24" E
S 44-:i5*50" E
S 1Q-«4*J56- E
S 2113'55" E
S 1T52'46" W

OIST
50.00*
67.27*
20.62'
55.23'
42-72'
67. 27"
78.10'
41.23'
11.18'
72.80*
61.03'
55.00'
68.01'
38.08*
35.36*
25.00*
82.O1'
26.93*
75.17'
70.71*
60.83*
64.03*
76.32'
75.0O'
61.03*
53.15'
60.83*
32.02'
55.9O*
43.O1 '
39.05*
67.O8'
50.99'
61.03*
53.85'
67.27* ,
55.00'
61.85*
53.15'
67.27*
76.32'
109.77*
55.OO'
72.80'
39.O5'
105.00'
55.90*
67,27'
70.71*
25.50*
26.93*
50.99*
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LINEf
L53
L54
L55
L56
L57
L58
L59
L60
L61
L62
L63
L64
L65
L66
L67
L88
L69
L70
L71
L72
L73
L74
L75
L76
L77
L78
L79
L80
LSI:

LB2
LB3
L84
L85
L86
L87
LB8-
L89
L90
L91
L92
L93
L94
L95 '
L96
L97
L98
L99
LI 00
L101
LI 02
L103
L1O4

DIRECHON
S 89-25*50" E
S 41-25'04" E
S 41-25*04" E
S 3913*45" W
N 89-25*50" W
S 56-52*46" W
S 76'54'O6" E
S 59*41 *.08" E
S 66T56'24" W
S 2O13*24" W
S 4S-34>10f4 W
N 75-23'40" W
N 68-52*28" W
N DO-34'10" E
N 14-36*20" E
N 58*28'00" W
S 58-33*51" W
S 34̂ *25',21" E
S 05-08*28" E
S <«-34'56" W
N 78*ori4" W
N S4^6"19" W
N 38t»5*25" W
N 09*44'07" W
N 10*52'2r' E
N 13-28'OO"* W
S 48-34'56" W
S 2-r22*15~ W
S 15'49-28~ W
S 45'34*1O*" W
N 30^3-40- W
N 25*59*44" W
N OO-34'IO" E
N 3018*52" E
N 4r42'15".W
N 16-07*47" W
S 2TO8'04" W
S 56-52*46" W
S 49-37*30" E
S 30-23*40" E
S 45-34*10" W
S 68-46'05" W
S 84-51'32" W
N. 70-59'44" W
N 11-57*34" W
N.34-58*06" W
S 59*36'2O" W
S 6**V^OO "16 W
N 89-25'50" W
S 31*32*00" W
N 62*5T56" W
N 16*07'47" W

DIST
55.00*
67.2T
67.27"
64.03'
55.00*
36.06'
138.29'
40.31'
87.32".
74.33*
42.43'
61.85*
42.72'
50.00*
61.85*
29.15*
47.17*
61 .03'
50.25'
67.27*
50.99'
61.03*
64.03*
55.90*
55.90'
41.23*
67.27" .
53.B5'
57.01'
35.36*
29.15'
55.90"
50.00"
80.62*
74.33'
52.20*
55.90"
90.14*
78.10*
29.15'
35.36*
53.85'
50.25*
15.81"
46.10'
43.O1*
116.62*
55.90*
8S.OQ-
29.15*
55.90'
52.20"

LINE# DIRECTION DIST
L105 S 68-46'OS" W 53.85*
L106 S 85-48*21" W 60.21*
L1O7 N Sg^S'SO" W 100.00'
L108 N 62*51*56" W 55,90'
L109 S 64-00*16" W 55.90*
L110 N 89-25'50" W 100.00'
L111 N 58-2B'00" W 56,31*
L112 N 45-34MO" E 63.64*
L113 S 47-47'49" E 60.21'
L114 N 00*34*1 0" E 165.0O'
L115 S 22"22*15" W 1O7.7O*
L1 16 S 82"58'29*' W 75.66*
L117 S 3913*45" W 64.03*
L118 N 44*25*50" W 84.85*
L119 N 62*51 'SB1* W 55.90'
L120 N 30*23'40" W 87.46*

8 If CHRISTOPHER E. |J II
J\ U_, AULERICH/ fjLjl^\



ATTACHMENT B

REQUIRED TEXT FOR SOUTH DESERT VILLAGE
PROTECTIVE CAP SIGNAGE

KN/4258/APP-A/May_0&M.WPD/5-19-99(l 1:1



Open Area Posted Metal Sign

Notice
The open play area beyond this sign is covered by a protective soil cap. Do not
dig or disturb the soil without permission from the Arizona State University
Director of Administrative Services.

Metal Sign Mounted on Affected Area Houses at Service Entrance

Notice
The surrounding soil, driveway, paved parking structure, road, sidewalk,
foundation, slab, and concrete patio of this dwelling 3s part of a protective cap.
Do not disturb any part of the cap without approval from the Arizona State
University Director of Administrative Services.

KN/4258/APP-A/May_O&M.WPD/5-19-99(! 1:1



ATTACHMENT C

SOUTH DESERT VILLAGE TENANT AND
EXCAVATION AWARENESS BOOKLETS

KN/4258/APP-A/May_O&M.WPD/5-19-99(ll:14)



40987701 00.90-6081



South Desert Village History

South Desert Village is located at the former Williams Air Force Base, used to train more
than 26,500 U.S. Air Force pilots from 1941 to 1993.

South Desert Village is located on the site of the former Williams Air Force Base skeet
range. Because of this, much of the soil is contaminated wth lead pellets the size of a
pinhead.

In 1950, South Desert Village was constructed over the site of the former skeet range. The
lead pellets became mixed with the topsoil.

South Desert Village History

Air Force residents were protected by lawns, sidewalks, and roads. Digging was
discouraged.

When the base was closed in 1993, the lawns died, and burrowing rodents brought lead
pellets to the surface.

Williams Gateway
Airport Authority

When the base was closed, the Williams Redevelopment Partneiship was formed to
develop new uses for the base. An'zona State University East became a major entitity in the
reuse plan.



South Desert Village History

ASU East planned to use South Desert Village for student and faculty housing.

In 1995 and 1996, the Air Force collected many soil samples at South Desert Village.
Sample results showed how much lead there was. ASU East plans were put on hold.

Health Effects

Lead is a metal that can accumulate in the body and cause health problems such as nervous
system damage, anemia, stomach pain, hypertension, and kidney damage. The two ways that
lead in soil can enter the body are breathing soil dust into the lungs or swallowing the soil.

HEALTH
HAZARD

Use of a barrier is an accepted way to keep lead in the soil from being inhaled or eaten. This is
called breaking the exposure pathway.



South Desert Village Residence Protection

An agreement between the Air Force, U.S. Environmental Protection Agency, and the State
of Arizona Department of Environmental Quality was signed in 1997. It required that the top
6 inches of soil in contaminated areas be removed and replaced with a protective cap of
clean soil.

The 6-inch protective cap was included in site cleanup plans and documents.

in 1998, the top 6 inches of soil were removed ana replaced with clean soil within the affected
area of the South Desert Village. As long as this protective cap is in place, the risk to
numan hearth from the lead in the soil is eliminated.

South Desert Village Residence Protection

'. '•^'* -'••' '. ' • *.* '• ' . ' ' " . ' .iirPosisit?!eXeaa(5Qnfarniriktipirfv;X^. i
* •*• i • , . • • • ' • • • :• • ' : •'-.'. ..!:'..•--'•.''if;';.-'••i.-XV-" • ' - • ' ' - ' :- '

Because lead contamination still exists in the affected area beneath roads, sidewalks, and in
the soil at depths of greater than 6 inches, those living in the affected area of the South
Desert Village are required to observe rules to reduce frequent and repeated contact with
the soil (the foldout map shows where the lead may still be present.) The general
requirement is to not disturb the protective soil cap and to promptly report any soil
disturbance.

Some restrictions for residents of the affected area of the South Desert Village are:

Surface play is allowed in the affected area of the South Desert Village:



What If..?

These items may be found in the soil:

'.•-_• r '>"'< a i .Vi'-ti. '• '• •' •«»''" ' ' • • ' • wi'.,; . "i. • •?!•" •i'-iT&'iK.j

&;j&$£$Ivp/;i. '&" T--'"W ';f ̂ Iflfei
ĵsS îlMi-''If̂ - •; ̂ i,Jî :-.|:j|«JKi:YthocboWarflrihoarn:-1W>Vi..atv -)• -JSSiK'; ii»l*i3ik»eli?«l.

1 if Wi irM/2fi'«S;!','r*ik.SSf*:.Siffl-« ,̂';A-'' s>

Clay target pieces
(the size of a quarter)
- These are harmless'

If you notice any accidental, intentional, or other disturbance of the protective cap, or if you
have any questions, please call the ASU Housing Office.



Area Covered
with Protective Cap

Affected Area of the
South Desert Village

South Desert
Village



UNSCANNABLE MEDIA

See Document #
for scanned image(s) of the media document(s) label(s).

To use the unscannable media document(s),
contact the Superfund Records Center.

App 1-26

Media-parent



ATTACHMENT D

REQUIRED FORMS

KN/4258/APP-A/May_O&M.WPD/S-19-99(ll:14)



List of Forms.

South Desert Village Signage Inspection—3 pages
South Desert Village Protective Cap Inspection—8 pages
South Desert Village Tenant Agreement of Understanding—Signature Form
South Desert Village Excavator Agreement of Understanding—Signature Form
South Desert Village Predisturbance and Postdisturbance Inspection
South Desert Village Protective Cap Penetration Work Plan—3 pages

KN/4258/APP-A/May_O&M.WPD/5-19-99(l 1:1
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South Desert Village
Signage Inspection

Date:

Open Areas

S. Twining & E. Vecino (NE
corner)

S, Twining & E. Vecino (NW
corner)

S. Twining & E. Vecino (SE
corner)

S. Twining & E. Vecino (SW
corner)

S of E. Vecino between S.
Athena and S. Raven

E. Vecino & S. Sterling (SE
comer)

E. Vecino & S. Sterling (W of
corner)

E. Ventana between Terripin
Cir. & E. Vecino (NE of road
[close])

E. Ventana between Terripin
Cir. & E. Vecino (NE of road
[distant])

E. Ventana & S. Clearview (S
of corner)

S. Clearview between E.
Ventana & S. Terripin (E of
road)

S. Clearview between E.
Ventana & S. Terripin (W of
road)

E. Vecino & S. Brighton (E of
corner)

E. Ventana between E.
Vecino & Sagewood Cir. (W
of road [close])

E. Ventana between E.
Vecino & Sagewood Cir. (W
of road [distant])

E. Vecino between S.
Edgewater & S. Essex (N of
road)

Time:

Condition

n Good d Fair d Poor

D Good n Fair D Poor

D Good n Fair n Poor

D Good n Fair D Poor

d Good n Fair Q Poor

n Good n Fair n Poor

O Good d Fair Q Poor

n Good n Fair d Poor

n Good n Fair n Poor

D Good n Fair Q Poor

D Good n Fair D Poor

D Good d Fair D Poor

O Good D Fair D Poor

D Good n Fair d Poor

D Good n Fair n Poor

n Good d Fair n Poor

Inspected by:

Comments

KN/4258/app-a/FORM.wpd/9-16-98(3:40)



South Desert Village
Signage Inspection (Continued)

Page 2 of 3

Date:

House

6945 E. Valwood

6949 E. Valwood

6356 S. Sagewood

6360 S. Sagewood

6425 Sagewood Cir.

641 9 Sagewood Cir.

6413 Sagewood Cir.

6404 Sagewood Cir.

6410 Sagewood Cir.

641 6 Sagewood Cir.

6422 Sagewood Cir.

6445 S. Essex

6439 S. Essex

6433 S. Essex

6952 E. Ventana

6946 E. Ventana

6951 E. Ventana

6442 S. Essex

6448 S. Essex

6458 S. Essex

6459 S. Essex

7008 E. Vandenburg

Time:

Condition

d Good n Fair d Poor

d Good d Fair d Poor

D Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d p0or

d Good d Fair d pOor

d Good d Fair d pOor

d Good d Fair d pOor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d pOor

d Good d Fair d pOor

Inspected by:

House

7014 E. Vandenburg

6450 S. Sagewood

6444 S. Sagewood

6438 S. Sagewood

6433 S. Sagewood

6445 S. Sagewood

6451 S. Sagewood

6457 S. Sagewood

7030 E. Vandenburg

7038 E. Vandenburg

7041 E. Vandenburg

7047 E. Vandenburg

7055 E. Vandenburg

7060 E. Vandenburg

7054 E. Vandenburg

6461 S. Terripin

6455 S. Terripin

6443 S. Terripin

6424 Terripin Cir.

641 8 Terripin Cir.

641 2 Terripin Cir.

6406 Terripin Cir.

Condition

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d pOOr

d Good d Fair d pOor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d poor

d Good d Fair d poor

d Good d Fair d poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d poor

d Good d Fair d pOor

KN/42S8/app-a/FORM.wpd/9-16-98(3:40)



South Desert Village
Signage Inspection (Continued)

Page 3 of 3

House

6409 Terripin Cir.

6415Terripin Cir.

6421 Terripin Cir.

6427 Terripin Cir.

6440 S. Terripin

6446 S. Terripin

6454 S. Terripin

6460 S. Terripin

6456 S. Athena

6462 S. Athena

6448 S. Athena

6442 S. Athena

6436 S. Athena

7140 E. Ventana

7148 E. Ventana

7156 E. Ventana

71 63 E. Ventana

71 55 E. Ventana

7147 E. Ventana

6437 S. Athena

6445 S. Athena

6458 S. Raven

6459 S. Raven

Condition

D Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

D Good d Fair d Poor

d Good d Fair d pOOr

d Good d Fair d Poor

d Good d Fair d Poor

D Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

D Good d Fair d poor

d Good d Fair d Poor

d Good d Fair d pOOr

d Good d Fair d poor

d Good d Fair d Poor

d Good d Fair d pOOr

d Good d Fair d Poor

d Good d Fair d p0or

d Good d Fair d Poor

House

6464 S. Raven

6465 S. Raven

6513 S. Raven

6525 S. Raven

651 8 S. Amulet

6506 S. Amulet

6461 S. Amulet

6454 S. Amulet

7235 E. Ventana

7213 E. Ventana

7212 E. Ventana

7206 E. Ventana

7207 E. Ventana

6364 S. Athena

6360 S. Athena

6456 S. Athena

6355 S. Terripin

6363 S. Terripin

Condition

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d poor

d Good d Fair d Poor

d Good d Fair d poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d poor

d Good d Fair d Poor

d Good d Fair d poor

d Good d Fair d poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d Poor

d Good d Fair d poor

KN/4258/app-affORM.wpdW-16-98(3:40)
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South Desert Village
Protective Cap Inspection

Date:

Open Areas

S. Twining & E. Vecino
(NE comer)

S. Twining & E. Vecino
(NW comer)

S. Twining & E. Vecino
(SE comer)

S. Twining & E. Vecino
(SW comer)

S of E. Vecino between
S. Athena and S. Raven

E. Vecino & S. Sterling
(SE comer)

E. Vecino & S. Sterling
(W of comer)

E. Ventana between
Terripin Cir. and E.
Vecino (NE of road
[close])

E. Ventana between
Terripin Cir. and E.
Vecino (NE of road
[distant])

E. Ventana & S.
Clearview (S of comer)

S. Clearview between E.
Ventana & S. Terripin (E
of road)

S. Clearview between E.
Ventana & S. Terripin
(W of road)

E. Vecino & S. Brighton
(E of comer)

E. Ventana between E.
Vecino & Sagewood Cir.
(W of road [close])

E. Ventana between E.
Vecino & Sagewood Cir.
(W of road [distant])

E. Vecino between S.
Edgewater & S. Essex
(N of road)

Time:

Condition

a Good a Fair a Poor

a Good D Fair n Poor

D Good a Fair n Poor

D Good n Fair a Poor

a Good a Fair n Poor

n Good n Fair a Poor

a Good a Fair a Poor

n Good n Fair a Poor

n Good n Fair a Poor

n Good a Fair o Poor

n Good a Fair n Poor

n Good n Fair n Poor

n Good n Fair a Poor

a Good D Fair n Poor

n Good n Fair n Poor

a Good a Fair n Poor

Inspected by:

Comments

KN/4258/app-a/FORM.wpd/9-16-98(3:40)
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South Desert Village
Protective Cap Inspection (Continued)

Date:

Houses

6945 E. Valwood (back
only)

6949 E. Valwood (back
only)

6356 S. Sagewood
(back only)

6360 S. Sagewood
(back only)

6425 Sagewood Cir.
(front)

6425 Sagewood Cir.
(back)

641 9 Sagewood Cir.
(front)

6419 Sagewood Cir.
(back)

6413 Sagewood Cir.
(front)

641 3 Sagewood Cir.
(back)

6404 Sagewood Cir.
(front)

6404 Sagewood Cir.
(back)

6410 Sagewood Cir.
(front)

6410 Sagewood Cir.
(back)

641 6 Sagewood Cir.
(front)

641 6 Sagewood Cir.
(back)

6422 Sagewood Cir.
(front)

6422 Sagewood Cir.
(back)

6445 S. Essex (front)

6445 S. Essex (back)

Time:

Condition

n Good n Fair a Poor

a Good a Fair a Poor

o Good a Fair n Poor

n Good o Fair n Poor

n Good a Fair o Poor

o Good n Fair a Poor

a Good n Fair n Poor

n Good n Fair D Poor

n Good n Fair n Poor

o Good n Fair n Poor

a Good a Fair n Poor

° Good a Fair n Poor

n Good n Fair a Poor

a Good a Fair n Poor

o Good n Fair n Poor

D Good n Fair n Poor

n Good n Fair n Poor

n Good a Fair a Poor

n Good o Fair n Poor

D Good n Fair a Poor

Inspected by:

Comments

KN/4258/app-a/FORM.wpd/9-16-98(3:40)
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South Desert Village
Protective Cap Inspection (Continued)

Houses

6439 S. Essex (front)

6439 S. Essex (back)

6433 S. Essex (front)

6433 S. Essex (back)

6952 E. Ventana (front)

6952 E. Ventana (back)

6946 E. Ventana (front
only)

6951 E. Ventana (front)

6951 E. Ventana (back)

6442 S. Essex (front)

6442 S. Essex (back)

6448 S. Essex (front)

6448 S. Essex (back)

6458 S. Essex (front
only)

6459 S. Essex (front)

6459 S. Essex (back)

7008 E. Vandenburg
(front)

7008 E. Vandenburg
(back)

7014 E. Vandenburg
(front)

7014 E. Vandenburg
(back)

6450 S. Sagewood
(front)

6450 S. Sagewood
(back)

6444 S. Sagewood
(front)

6444 S. Sagewood
(back)

6438 S. Sagewood
(front)

Condition

o Good D Fair n Poor

n Good a Fair n Poor

n Good n Fair n Poor

n Good D Fair a Poor

n Good a Fair a Poor

n Good D Fair n Poor

n Good D Fair n Poor

n Good n Fair o Poor

n Good a Fair a Poor

a Good a Fair a Poor

a Good n Fair D Poor

n Good o Fair n Poor

n Good n Fair n Poor

n Good n Fair n Poor

n Good n Fair n Poor

n Good D Fair n Poor

a Good a Fair n Poor

D Good n Fair n Poor

a Good n Fair n Poor

D Good n Fair n Poor

a Good a Fair n Poor

a Good n Fair n Poor

n Good D Fair n Poor

n Good a Fair n Poor

D Good a Fair n Poor

Comments

KN/4258/app-a/FORM.wpd/9-16-98(3:40)
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South Desert Village
Protective Cap Inspection (Continued)

Houses

6438 S. Sagewood
(back)

6433 S. Sagewood
(front)

6433 S. Sagewood
(back)

6445 S. Sagewood
(front)

6445 S. Sagewood
(back)

6451 S. Sagewood
(front)

6451 S. Sagewood
(back)

6457 S. Sagewood
(front)

6457 S. Sagewood
(back)

7030 E. Vandenburg
(front)

7030 E. Vandenburg
(back)

7038 E. Vandenburg
(front)

7038 E. Vandenburg
(back)

7041 E. Vandenburg
(front only)

7047 E. Vandenburg
(front only)

7055 E. Vandenburg
(front only)

7060 E. Vandenburg
(front)

7060 E. Vandenburg
(back)

7054 E. Vandenburg
(front)

7054 E. Vandenburg
(back)

Condition

D Good n Fair n Poor

n Good o Fair o Poor

o Good n Fair n Poor

n Good n Fair n Poor

D Good o Fair n Poor

a Good D Fair n Poor

n Good o Fair D Poor

a Good D Fair n Poor

n Good o Fair n Poor

D Good n Fair n Poor

D Good a Fair n Poor

n Good n Fair n Poor

n Good n Fair n Poor

n Good o Fair n Poor

n Good a Fair D Poor

n Good n Fair n Poor

n Good n Fair o Poor

n Good D Fair n Poor

n Good D Fair n Poor

o Good n Fair D Poor

Comments

KN/4258/app-a/FORM.wpd/9-16-98(3:40)
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South Desert Village
Protective Cap Inspection (Continued)

Houses

6461 S. Terripin (front)

6461 S. Terripin (back)

6455 S. Terripin (front)

6455 S. Terripin (back)

6443 S. Terripin (front)

6443 S. Terripin (back)

6424 Terripin Cir.
(front)

6424 Terripin Cir.
(back)

641 8 Terripin Cir.
(front)

641 8 Terripin Cir.
(back)

641 2 Terripin Cir.
(front)

641 2 Terripin Cir.
(back)

6406 Terripin Cir. (front
only)

6409 Terripin Cir.
(front)

6409 Terripin Cir.
(back)

641 5 Terripin Cir.
(front)

641 5 Terripin Cir.
(back)

6421 Terripin Cir.
(front)

6421 Terripin Cir.
(back)

6427 Terripin Cir.
(front)

6427 Terripin Cir.
(back)

6440 S. Terripin (front)

Condition

n Good n Fair n Poor

o Good n Fair o Poor

n Good o Fair n Poor

D Good n Fair a Poor

n Good a Fair n Poor

a Good n Fair n Poor

n Good D Fair n Poor

n Good a Fair n Poor

n Good n Fair n Poor

a Good a Fair n Poor

n Good n Fair n Poor

o Good n Fair o Poor

D Good n Fair o Poor

n Good n Fair o Poor

n Good n Fair n Poor

a Good n Fair a Poor

n Good a Fair n Poor

n Good a Fair a Poor

n Good n Fair n Poor

D Good n Fair n Poor

D Good D Fair a Poor

a Good a Fair a Poor

Comments

KN/4258/app-a/FORM.wpd/9-16-98(3:40)
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South Desert Village
Protective Cap Inspection (Continued)

Houses

6440 S. Terripin (back)

6446 S. Terripin (front)

6446 S. Terripin (back)

6454 S. Terripin (front)

6454 S. Terripin (back)

6460 S. Terripin (front)

6460 S. Terripin (back)

6456 S. Athena (front)

6456 S. Athena (back)

6462 S. Athena (front)

6462 S. Athena (back)

6448 S. Athena (front)

6448 S. Athena (back)

6442 S. Athena (front)

6442 S. Athena (back)

6436 S. Athena (front)

6436 S. Athena (back)

7140 E. Ventana (front)

7140 E. Ventana (back)

7148 E. Ventana (front)

7148 E. Ventana (back)

71 56 E. Ventana (front
only)

71 63 E. Ventana (back
only)

7155 E. Ventana (front)

71 55 E. Ventana (back)

7147 E. Ventana (front)

7147 E. Ventana (back)

6437 S. Athena (front)

6437 S. Athena (back)

Condition

D Good n Fair o Poor

a Good n Fair n Poor

a Good a Fair n Poor

n Good n Fair a Poor

n Good a Fair a Poor

a Good a Fair a Poor

a Good a Fair n Poor

n Good D Fair n Poor

n Good D Fair n Poor

n Good a Fair a Poor

a Good n Fair n Poor

n Good n Fair n Poor

n Good D Fair n Poor

D Good n Fair n Poor

D Good n Fair n Poor

n Good n Fair n Poor

n Good n Fair a Poor

a Good n Fair n Poor

a Good a Fair D Poor

n Good n Fair D Poor

D Good n Fair n Poor

n Good o Fair D Poor

D Good n Fair n Poor

n Good n Fair n Poor

n Good n Fair n Poor

n Good n Fair n Poor

n Good D Fair n Poor

n Good a Fair n Poor

n Good D Fair n Poor

Comments

KN/4258/app-a/FORM.wpd/9-16-98(3:40)
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South Desert Village
Protective Cap Inspection (Continued)

Houses

6445 S. Athena (front)

6445 S. Athena (back)

6458 S. Raven (front)

6458 S. Raven (back)

6459 S. Raven (front)

6459 S. Raven (back)

6464 S. Raven (back
only)

6465 S. Raven (front)

6465 S. Raven (back)

6513 S. Raven (front)

651 3 S. Raven (back)

6525 S. Raven (front)

6525 S. Raven (back)

651 8 S. Amulet (front)

651 8 S. Amulet (back)

6506 S. Amulet (front)

6506 S. Amulet (back)

6460 S. Amulet (front)

6460 S. Amulet (back)

6461 S. Amulet (front
only)

6454 S. Amulet (front)

6454 S. Amulet (back)

7235 E. Ventana (back
only)

721 3 E. Ventana (front)

721 3 E. Ventana (back)

721 2 E. Ventana (front
only)

7206 E. Ventana (front
only)

7207 E. Ventana (front)

Condition

a Good a Fair n Poor

D Good n Fair n Poor

n Good n Fair a Poor

n Good a Fair o Poor

n Good n Fair o Poor

a Good n Fair a Poor

a Good o Fair n Poor

n Good n Fair D Poor

n Good D Fair n Poor

n Good D Fair n Poor

D Good n Fair n Poor

D Good o Fair n Poor

n Good a Fair n Poor

n Good o Fair o Poor

n Good o Fair n Poor

o Good n Fair n Poor

a Good n Fair n Poor

n Good a Fair n Poor

n Good n Fair n Poor

n Good D Fair a Poor

n Good D Fair n Poor

n Good n Fair n Poor

n Good a Fair n Poor

D Good n Fair n Poor

o Good n Fair n Poor

n Good n Fair a Poor

a Good n Fair D Poor

n Good o Fair n Poor

Comments

KN/4258/app-a/FORM.wpd/9-l<>98(3:40)
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South Desert Village
Protective Cap Inspection (Continued)

Houses

7207 E. Ventana (back)

6364 S. Athena (back
only)

6360 S. Athena (back
only)

6356 S. Athena (back
only)

6355 S. Terripin (back
only)

6363 S. Terripin (back
only)

Condition

a Good n Fair D Poor

n Good n Fair n Poor

D Good o Fair a Poor

a Good a Fair a Poor

n Good a Fair n Poor

n Good n Fair o Poor

Comments

KN/4258/app-a/FORM.wpd/9-16-98(3:40)



South Desert Village
Tenant Agreement of Understanding

1 hereby acknowledge, by my signature below, that 1 have received a briefing about the presence of
lead shot beneath the protective cap in the vicinity of this rental house in the South Desert Village. 1
understand that 1 have certain responsibilities to not disturb the protective cap, to promptly report any
disturbances of the soil, and to abide by restrictions designed to protect the cap. All my questions
about the purpose and location of the cap^have been answered.

Name Rental House #

Witnessed by:

Date

KN/4258/app-a/FORM.wpd/9-16-98(3:40)



Excavator Agreement of Understanding
About Maintaining the Protective Cap at the South Desert Village

1 hereby acknowledge, by my signature below, that 1 have received a briefing about the presence of
lead shot beneath the protective cap in the South Desert Village. 1 understand that 1 have certain
responsibilities to maintain the protective cap, and 1 will abide by restrictions designed to protect the
cap. All my questions about the purpose and location of the cap have been answered.

Name Affiliation/Title

Witnessed by:

Date

KN/4258/app-a/FORM.wpd/9-16-98(3:40)



South Desert Village
Predisturbance and Postdisturbance Inspection

Predisturbance Inspection

Date:

Location

Time:

Condition

n Good a Fair n Poor

n Good n Fair a Poor

a Good a Fair n Poor

n Good a Fair n Poor

n Good n Fair n Poor

D Good n Fair D Poor

a Good a Fair a Poor

o Good a Fair n Poor

D Good n Fair n Poor

Inspected by:

Comments

Postdisturbance Inspection

Date:

Location

Time:

Condition

n Good a Fair n Poor

D Good D Fair a Poor

D Good a Fair n Poor

n Good a Fair a Poor

a Good D Fair n Poor

n Good D Fair D Poor

a Good a Fair n Poor

n Good n Fair n Poor

n Good n Fair D Poor

Inspected by:

Comments

KN/4258/app-a/FORM.wpd/9-16-98<3:40>
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South Desert Village
Protective Cap Penetration Work Plan

SUBMIT TO: ASU EAST, DIRECTOR OF ADMINISTRATIVE SERVICES

1. Description of proposed activity (e.g., trenching, plowing, etc.):

2. Location of proposed activity (e.g., description referencing nearby streets and house numbers,
sketch map, or reference an attached map):

3. Dimensions of area(s) to be excavated (width x length x depth):

4. Estimated volume of clean soil to be excavated:

5. Estimated volume of contaminated soil to be excavated:

KN/4258/app-a/FORM.wpd/9-l 6-98(3:40)



Page 2 of 3

South Desert Village
Protective Cap Penetration Work Plan (Continued)

6. Proposed method(s) of excavation, backfill, and site cleanup:

7. Source of backfill material:

8. Proposed fugitive dust control methods:

9. Proposed method(s) of clean and contaminated on-site soil storage (including location and
description of proposed stockpiling areas):

10. Proposed method of waste soil characterization (e.g., soil sampling and TCLP analysis):

11. Proposed method of contaminated soil transport and disposal:

12. Proposed method(s) of personnel and equipment decontamination:

KN/4258/app-a/FORM.wpd/9-16-98(3:40)
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South Desert Village
Protective Cap Penetration Work Plan (Continued)

13. Health and safety plan details, or reference attached H&S plan:

14. Sketch of post-construction installation (submit to ASU East, Director of Administrative Services):

Requested by: Agency: Phone:
Approved by:___________________Agency.___________Phone:

KN/4258/app-a/FORM.wpd/9-16-98<3:40)


